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(54) Abstract Title 

Zonal isolation apparatus wHh flow valves controlled In response to sensor outputs 



(57) An apparatus which comprises a zonal isolation assembly comprising a solid tubular member 135 
including an external seal 140, a perforated tubular member 145 coupled to the solid tubular member, a flow 
control valve 160 coupled to the perforated tubular member for controlling flow of fluid through the perforated 
tubular member, a temperature sensor 802 coupled to the perforated tubular member, a pressure sensor 804 
coupled to the perforated tubular member for monitoring the pressure within the perforated tubular member, 
a flow sensor 806 coupled to the perforated tubular member for monitoring the fluid flow rate within the 
perforated tubular member and a shoe 155 coupled to the zonal isolation assembly and a controller 810 for 
monitoring the flow control valve, the temperature sensor, the pressure sensor and the flow sensor and for 
controlling of the flow control valves in response to the sensor outputs, wherein at least one of the solid and 
perforated tubular members is formed by a radial expansion process within the wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 



Cross Reference To Related Applications 

[0001] This application is a continuation-in-part of U.S. patent application 
serial number 09/969.922, attorney docket number 25791.69. filed on 10/3/2001. 
that was a continuation-in-part of U.S. patent application serial number 09/440,338, 
5 attomeydocketnumber25791.9.02.filedon 11/15/1999, thatissuedasU.S. Patent 
No. 6.328,113, that claimed the benefit of the filing date of U.S. provisional patent 
application serial number 60/108,558, attorney docket number 25791.9, filed on 
1 1/16/1998, the disclosures of which are incorporated herein by reference. 
[0002] The present application is related to the following: (1) U.S. patent 

10 application serial no. 09/454.139, attomey docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350. 
attorney docket no. 25791 .8.02. filed on 2/1 0/2000, (4) U.S. patent application serial 
no. 09/440.338. attomey docket no. 25791. 9.02, filed on 1 1/15/1999. (5) U.S. patent 

15 application serial no. 09/523.460. attomey docket no. 25791.11.02. filed on 
3/10/2000, (6) U.S. patent application serial no. 09/512,895. attomey docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941, 
attomey docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application 
serial no. 09/588,946. attorney docket no. 25791 .17.02. filed on 6/7/2000. (9) U.S. 

20 patent application serial no. 09/559,122, attomey docket no. 25791 .23.02. filed on 
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4/26/2000. (10) PCT patent application serial no. PCT/USOO/18635. attorney docket 
no. 25791.25.02. filed on 7/9/2000, (11) U.S. provisional patent application serial 
no. 60/162,671. attorney docket no. 25791.27. filed 'on 11/1/1999. (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, 
filed on 9/16/1999. (13) U.S. provisional patent application serial no. 60/159.082, 
attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent 
application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attdrney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212.359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. 
provisional patent application serial no. 60/165,228, attorney docket no. 25791 .39. 
filed on 11/12/1999. (18) U.S. provisional patent application serial no. 60/221,443. 
attorney docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent 
application serial no. 60/221 ,645. attorney docket no. 25791 .46. filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233.638, attorney docket no. 
25791.47, filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237,334, attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60/262,434. attorney 
docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional patent application 
serial no. 60/259.486. attorney docket no. 25791.62, filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303.740, attorney docket no. 25791.61, 
filed on 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453. 
attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent 
application serial no. 60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; 
(28) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 



09/969,922. attorney docket no. 25791.69, filed on 10/3/2001, the disclosures of 
which are incorporated herein by reference. 
Background of the invention 

[0003] This invention relates generally to oil and gas exploration, and in 
5 particular to isolating certain subterranean zones to ^cilitate oil and gas exploration. 
[0004] During oil exploration, a wellbore typically traverses a number of zones 
within a subterranean formation. Some of these subterranean zones will produce 
oil and gas, while others will not. Further, it is often necessary to isolate 
subterranean zones from one another in order to facilitate the exploration for and 
10 production of oil and gas. Existing methods for isolating subterranean production 
zones in order to facilitate the exploration for and production of oil and gas are 
complex and expensive. 

[0005] The present invention is directed to overcoming one or more of the 
limitations of the existing processes for isolating subterranean zones during oil and 
15 gas exploration. 
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Summary of the invention 

[0006] According to one aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members coupled to the solid tubular members, one 
or more flow control valves operably coupled to the perforated tubular members for 
controlling theflowof fluidic materials through the perforated tubular members, one 
or more temperature sensors operably coupled to one or more of the perforated 
tubular members for monitoring the operating temperature within the perforated 
tubular members, one or more pressure sensors operably coupled to one or more 
of the perforated tubular members for monitoring the operating pressure within the 
perforated tubular members, and one or more flow sensors operably coupled to one 
or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation 
assembly, and a controller operably coupled to the flow control valves, the 
temperature sensors, the pressure sensors, and the flow sensors for monitoring the 
temperature, pressure and flow sensors and controlling the operation of the flow 
control valves. At least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 
[0007] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subten-anean zone, positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 



the solid tubulars and perforated tubulars, monitoring tlie operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
5 [0008] According to another aspect of the present Invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore, the perforated tubulars traversing the producing 

10 subterranean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubujars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subtenanean 
zone within the wellbore, fluidicly coupling at least one of the perforated tubulars 

15 with the producing subterranean zone, monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and 
controlling the flow of fluidic materials through the perforated tubulars as a function 
of the monitored operating temperatures, pressures, and flow rates. 
[0009] According to another aspect of the present invention, a system for 

20 isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore. the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, means for radially expanding at 

25 least one of the solid tubulars and perforated tubulars within the wellbore, means 
for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
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tubulars, means for monitoring the operating temperatures, pressures, and flow 
rates within one or more of the perforated tubulars, and means for controlling the 
flow of fiuidic materials through the perforated tubufars as a function of the 
monitored operating temperatures, pressures, and flow rates. 
[0010] According to another aspect of the present invention, a system for 
extracting materials from a producing subten^anean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that Includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing 
the producing subterranean zone, means for radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the 
perforated tubulars with the solid tubulars, means forfluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for monitoring the operating temperatures, 
pressures, and flow rates within one or more of the perforated tubulars, and means 
for controlling the flow of fiuidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 
[001 1] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly Including: one or more solid 
tubular members, each solid tubular member including one or more extemal seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more solid tubular liners coupled to the 
interior surfaces of one or more of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are fomned by a radial expansion process 



performed within the wellbore, and the solid tubular liners are fomied by a radial 
expansion process performed within the wellbore. 

[0012] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or nnore radial passages within the wellbore, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars. 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and radially expanding and plastically deforming the solid 
tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0013] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^anean zone in a wellbore. at least a 
portion of the wellbore including a casing, Is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subten^anean zone within the wellbore. fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more solid tubular liners within the interior of one or more of the 



perforated tubulars, and radially expanding and plastically deforming the solid 
tubular liners within the interior of one or more of the perforated tubulars to fluidicly 
seal at least some of the radial passages of the perforated tubulars. 
[0014] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more solid tubular liners within the interior of one or more of the 
perforated tubulars, and means for radially expanding and plastically deforming the 
solid tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of the radial passages of the perforated tubulars. 
[0015] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 



subterranean zone within the weilbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subten^anean zone, means for positioning 
one or more solid tubular liners within the interior of one or more of the perforated 
tubulars, and 

5 means for radially expanding and plastically deforming the solid tubular liners within 
the interior of one or more of the perforated tubulars to fluidicly seal at least some 
of the radial passaiges of the perforated tubulars. 

[001 6] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 

1 0 tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and a sealing material coupled to at least some of the 
perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 

15 . [0017] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a weilbore 
is provided that includes positioning one or more solid tubulars within the weilbore. 
the solid tubulars traversing the first subtenranean zone, positioning one or more 
perforated tubulars each including one or moris radial passages within the weilbore, 

20 the perforated tubulars traversing the second subten^nean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the weilbore, fluidicly 
coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 

25 sealing off an annular region within at least one of the perforated tubulars, and 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 



[0018] According to another aspect of the present invention, a method of 
extracting niateriais from a producing subterranean zone in a weilbore, at least a 
portion of the weilbore including a casing, is provided that includes positioning one 
or more solid tubulars within the weilbore, positioning one or more perforated 
tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the weilbore, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars. fluidicly isolating the producing subterranean zone 
from at least one other subterranean zone within the weilbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, sealing 
off an annular region within at least one of the perforated tubulars, and injecting a 
hardenabie flutdic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 
[0019] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a weilbore 
is provided that includes means for positioning one or more solid tubulars within the 
weilbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated 'tubulars each including one or more radial 
passages within the weilbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the weilbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
weilbore external to the primary solid tubulars and perforated tubulars. means for 
sealing off an annular region within at least one of the perforated tubulars. and 
means for injecting a hardenabie fluidic sealing material into the sealed annular 
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regions of the perforilted tubuiars to seal off at least some of the radial passages 
of the perforated tubuiars. 

[0020] According to another aspect of the presefit invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubuiars within the wellbore, means for positionirig one 
or more perforated tubuiars each including one or more radial passages within the 
wellbore, the perforated tubuiars traversing the producing subtenranean zone, 
means for radially expanding at least one of the solid tubuiars and the perforated 
tubuiars within the wellbore. means for fluldicly coupling the solid tubuiars with the 
casing, means for fluidicly coupling the perforated tubuiars with the solid tubuiars. 
means for fluidicly isolating the producing subten-anean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubuiars with the producing subterranean zone, means for sealing off 
an annular region within at least one of the perforated tubuiars, and means for 
injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubuiars to seal off at least some of the radial passages of the perforated 
tubuiars. 

[0021] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean formation including: one or more solid tubular members, 
each solid tubular member including one or more external seals, one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
perfomied within the wellbore, and at least one of the perforated tubular members 
are radially expanded into intimate contact with the subterranean fonnation. 



[0022] According to another aspect of the present invention, a method of 
isolating a first subten^anean zone from a second subterranean zone in a wellbore 
Is provided that includes positioning one or more solid tubuiars within the wellbore. 
the solid tubuiars traversing the first subterranean zone, positioning one or more 
perforated tubuiars within the wellbore each including one or more radial passages, 
the perforated tubuiars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubuiars and perforated tubuiars within the wellbore, 
radially expanding at least one of the perforated tubuiars into intimate contact with 
the second subterranean zone, fluidicly coupling the perforated tubuiars and the 
solid tubuiars, and preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the solid tubuiars 
and perforated tubuiars. 

[0023] According to another aspect of the present invention, a method of 
extracting materials from a producing subtenranean zone in a wellbore, at least a 
portion of the wellbore Including a casing, is provided that includes positioning one 
or more solid tubuiars within the wellbore, positioning one or more perforated 
tubuiars within the wellbore each including one or more radial passages, the 
perforated tubuiars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubuiars and the perforated tubuiars within the wellbore, 
radially expanding at least one of the perforated tubuiars into intimate contact with 
the producing subten^nean zone, fluidicly coupling the solid tubuiars with the 
casing, fluidicly coupling the perforated tubuiars with the solid tubuiars, fluidicly 
isolating the producing subterranean zone from at least one other subtenranean 
zone within the wellbore, and fluidicly coupling at least one of the perforated 
tubuiars with the producing subterranean zone. 

[0024] According to another aspect of the present Invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubuiars within the 
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wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or nnore perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars* traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
5 and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone," means for fluidicly coupling the perforated tubulars and the solid tubulars. and 
means for preventing the passage of fluids from the first subtenranean zone to the 
second subterranean zone vwthin the wellbore extemal to the solid tubulars and 

10 perforated tubulars. 

[0025] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one 

15 or more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subten-anean zone, 

20 means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling, the perforated tubulars with the solid tubulars, means for fluidicly isolating 
the producing subterranean zone fifom at least one other subten^nean zone within 
the wellbore, and means for fluidicly coupling at least one of the perforated tubulars 
with the producing subterranean zone. 

25 [0026] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly positioned within a wellbore that 
traverses a subterranean fonnatibn and includes a perforated wellbore casing, 
Including: one or more solid tubular members, each solid tubular member including 
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one or more external seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are fonned 
by a radial expansion process perfomied within the wellbore, and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
perforated wellbore casing. 

[0027] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes positioning one or more solid tubulars within the wellbore, the 
solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, 
the perforated tubulars traversing the second subten^neanzone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
radially expanding at least one of the perforated tubulars into intimate contact with 
the perforated casing, fluidicly coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. i 

[0028] According to another aspect of the present invention, a method of 
extracting materials from a producing subten^anean zone in a wellbore. at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subterranean zone, is provided that includes positioning one or more 
solid tubulars within the wellbore, positioning one or more perforated tubulars within 
the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore. radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing. 



I 



fluidicly coupling the solid tubulars with the casing, fliiidicly coupling the perforated 
tubulars with the solid tubulars. fluidicly isolating the producing subterranean zone 
from at least one other subten-anean zone within the wellbore, and fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
5 [0029] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
that includes a perforated casing that traverses the second subterranean zone, is 
provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subtenanean zone, means for 

1 0 positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing. 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars. and 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

[0030] According to another aspect of the present invention, a system for 
20 extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing and a perforated casing that traverses the 
producing subtenanean zone, that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial openings, the perforated 
25 tubulars traversing the producing subten-anean zone, means for radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluidicly coupling the solid tubulars 



with the casing, means for fluidiciy coupling the perforated tubulars with the solid 
tubuiars, means forfluididy isolating the producing subterranean zone from at least 
one other subten^anean zone within the welibore, and oleans for fluidiciy coupling 
at least one of the perforated tubulars with the producing subterranean zone. 
[0031] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each 
Including one or more radial passages coupled to the interior surfaces of one or 
more of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. At least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within the wellbore, 
and the perforated tubular liners are formed by a radial expansion process 
performed within the wellbore. 

[0032] According to another aspect of the present invention, a method of 
isolating a first subtenranean zone from a second subterranean zone in a wellbore 
is provided that includes positioning one or more solid tubulars within the wellbore, 
the solid tubulars traversing the first subterranean zone, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the second subtenranean zone, radially expanding 
at least one of the solid tubulars and perforated tubulars within the wellbore, fluidiciy 
coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 



[0033] According to another aspect of the present invention, a method of 
extracting materials from a producing subterranean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore, 
fluididy coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subterranean zone 
from at least one other subtenranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0034] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subtenranean zone in a wellbore 
is provided that Includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars, means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars, and means for radially expanding and plastically 
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deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

[0035] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone In a wellbore. at least a 
portion of the wellbore including a casing, is provided that includes means for 
positioning oneormoresolid tubulars within the weilbore.means for positioningone 

or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluidicly coupling the solid tubulars with the 
casing means for fluidicly coupling the perforated tubulars with the solid tubulars. 
meansforfluidicly isolating theproducingsubterraneanzonefrom at least one other 

subterranean zone within the wellbore. means for fluidicly coupling at least one of 
the perforated tubulars with the producing subtenranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars. and means for radially expanding and plastically defomning the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
[0036] According to another aspect of the present invention, an apparatus is 
provided that includes a zonal isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more external seals, 
two or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more one-way valves for controllably 
fluidicly coupling the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore. 

[00371 According to another aspect of the present invention, a method of 
isolating a first subten^nean zone from a second subterranean zone having a 
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plurality of producing zones In a wellbore is provided that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning two or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
5 second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. and preventing fluids from 
10 passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

[0038] According to another aspect of the present invention, a method of 
extracting materials from a wellbore having a plurality of producing subterranean 
zones, at least a portion of the wellbore including a casing, is provided that includes 

15 positioning one or more solid tubulars within the wellbore, positioning two or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the producing subterranean zones, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 

20 perforated tubulars with the solid tubulars, fluidicly isolating the producing 
subtenanean zone from at least one other subten^nean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subten-anean zone, preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has been depleted. 

25 [0039] According to another aspect of the present invention, a system for 
isolating a first subten^anean zone from a second subterranean zone having a 
plurality of producing zones in a wellbore is provided that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 



traversing the first subterranean zone, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranearr zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for fluidicly coupling the perforated tubulars and the solid tubulars, 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars, means for positioning one or more perforated tubular liners 
within the interior of one or more of the perforated tubulars, and means for 
preventing fluids from passing from one of the producing zones that has not been 
depleted to one of the producing zones that has been depleted. 
[0040] According to another aspect of the present invention, a system for 
extracting materials from a plurality of producing subtenranean zones in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore, means for positioning 
one or more perforated tubulars each including one or more radial passages within 
the wellbore, the perforated tubulars traversing the producing subterranean zones, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluidicly coupling the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubulars, 
means for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluidicly coupling at least one of 
the perforated tubulars with the producing subtenranean zone, means for positioning 
one or more perforated tubular liners within the interior of one or more of the 
perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 



[0041] According to anotheraspect of the present invention, an apparatus for 
extracting geothemnal energy from a subterranean formation containing a source 
of geothermal energy is provided that includes a zonal isoration assembly positioned 
within the subten-anean fomiation including: one or more solid tubular members, 
each solid tubular member including one or more external seals, one or more 
perforated tubular members each including radial passages coupled to the solid 
tubular members, and one or more perforated tubular liners each including one or 
more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. 
At least one of the solid tubular members and the perforated tubular members are 
formed by a radial expansion process performed within the wellbore. 
[0042] According to another aspect of the present invention, a method of 
isolating a first subten-anean zone from a second subten-anean zone including a 
source of geothemial energy in a wellbore is provided that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

[0043] According to another aspect of the present invention, a method of 
extracting geothemial energy from a subterranean geothermal zone in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes 



positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, 
the perforated tubulars traversing the subterranean geothermal zone, radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothermal zone from at least one other subterranean zone within the wellbore. and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 
geothermal zone. 

[0044] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second geothermal subtenranean zone in 
a wellbore is provided that includes means for positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, means 
for positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
geothermal subten-anean zone, means for radially expanding at least one of the 
solid tubulars and perforated tubulars within the wellbore, means for fluidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing 
the passage of fluids from the first subterranean zone to the second geothermal 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 

[0045] According to another aspect of the present Invention, a system for 
extracting geothermal energy from a subterranean geothemial zone in a wellbore, 
at least a portion of the wellbore including a casing, is provided that includes means 
for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each Including one or more 
radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothermal zone, means for radially expanding at least one of the 



solid tubulars and the perforated tubuiars within the weilbore. means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the 
perforated tubuiars with the solid tubulars. means for fluidicly isolating the 
subterranean geothermal zone from at least one other subterranean zone within the 
5 weilbore. and means for fluidicly coupling at least one of the perforated tubulars with 
the subterranean geothermal zone. 

[0046] According to another aspect of the present invention, an apparatus is 
provided that Includes a zonal Isolation assembly including: one or more solid 
tubular members, each solid tubular member including one or more extemal seals, 

10 one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
weilbore. and the radial passage of at least one of the perforated tubular members 

1 5 are cleaned by further radial expansion of the perforated tubular members within the 
weilbore. 

[0047] According to another aspect of the present invention, a method of 
isolating a first subterranean zone from a second subterranean zone in a weilbore 
is provided that includes positioning one or more solid tubulars within the weilbore, 

20 the solid tubulars traversing the first subterranean zone, positioning one or more 
perfora^d tubulars vwthin the weilbore each including one or more radial passages, 
the perforated tubulars traversing the second subterranean zone, radially expanding 
at least one of the primary solid tubulars and perforated tubulars within the weilbore, 
fluidicly coupling the perforated tubulars and the solid tubulars. preventing the 

25 passage of fluids from the first subten-anean zone to the second subterranean zone 
within the weilbore extemal to the solid tubulars and perforated tubulars, and 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weilbore. 

23 



[0048] According to another aspect of the present invention, a method of 
extracting materials from a producing subten-anean zone in a wellbore, at least a 
portion of the wellbore including a casing, is provided that includes positioning one 
or more solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding 
at least one of the solid tubulars and the perforated tubulars within the wellbore. 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars, fluidicly isolating the producing subten-anean zone 
from at least one other subterranean zone within the wellbore, fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, 
monitoring the operating temperatures, pressures, and flow rates within one or more 
of the perforated tubulare, and cleaning materials from the radial passages of at 
least one of the perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0049] According to another aspect of the present invention, a system for 
isolating a first subterranean zone from a second subterranean zone in a wellbore 
is provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars within the wellbore each including one 
or more radial passages, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the wellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars, means for preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 



[0060] According to another aspect of the present invention, a system for 
extracting materials from a producing subterranean zone In a wellbore. at least a 
portion of the wellbore including a casing. Is provided that includes means for 
positioningoneormore solid tubulars within the wellbore. means for positioning one 

or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the producing subten^nean zone, 
means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for fluidicly coupling the solid tubulars with the 
casing means for fluidicly coupling the perforated tubulars with the solid tubulars. 
means forfluidicly isolating the producing subterraneanzonefrom at leastoneother 

subterranean zone within the wellbore. means for fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone, and means for 
cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

Brief Description of the Drawings 
[0051] FIG. 1 is a fragmentary cross-sectional view illustrating the isolation 
of subtenranean zones. 

[0052] Fig. 2a is a cross sectional illustration of the placement of an 
illustrative embodiment of a system for isolating subterranean zones within a 
borehole. 

[0053] Fig. 2b is a cross sectional illustration of the system of Fig. 2a dunng 
the injection of a fluidic material Into the tubular support member. 
[0054] Fig. 2c is a cross sectional illustration of the system of Fig. 2b while 
pulling the tubular expansion cone out of the wellbore. 

[0055] Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the 
tubular expansion cone has been completely pulled out of the wellbore. 
[0056] Fig. 3 is a cross sectional illustration of an illustrative embodiment of 
the expandable tubular members of the system of Fig. 2a. 

26 
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[0057] Fig. 4 is a flow chart illustration of an illustrative embodiment of a 
method for manufacturing the expandable tubular member of Fig. 3. 
[0058] Fig . 5a is a cross sectional illustration of an illustrative embodiment of 
the upsetting of the ends of a tubular member. 
5 [0059] Fig. 5b is a cross sectional illustration of the expandable tubular 
member of Fig, 5a after radially expanding and plastically deforming the ends of the 
expandable tubular member. 

[0060] Fig. 5c is a cross sectional illustration of the expandable tubular 
member of Fig, 5b after forming threaded connections on the ends of the 

1 0 expandable tubular member. 

[0061] Fig. 5d is a cross sectional illustration of the expandable tubular 
member of Fig. 5c after coupling sealing members to the exterior surface of the 
intermediate unexpended portion of the expandable tubular member. 
[0062] Fig. 6 is a cross-sectional illustration of an exemplary embodiment of 

15 a tubular expansion cone. 

[0063] Fig. 7 is a cross-sectional illustration of an exemplary embodiment of 

a tubular expansion cone. 

[0064] Fig. 8 is a fragmentary cross sectional illustration of an alternative 
embodiment of the system for isolating subterranean zones of Fig. 1 . 

20 [0065] Fig. 9 is a fragmentary cross sectional Illustration of an embodiment 
of a method for lining one of the perforated tubular members of the system for 
isolating subterranean zones of Fig. 1 with a solid tubular liner. 
[0066] Fig. 1 0 is a fragmentary cross sectional illusto-ation of an embodiment 
of a method for sealing one of the perforated tubular members of the system for 

25 isolating subterranean zones of Fig. 1 with a hardenable fluidic sealing material. 
[0067] Fig. 11 is a fragmentary cross sectional illustration of an embodiment 
of a method for coupling one of the perforated tubular members of the system for 
isolating subterranean zones of Fig. 1 with the surrounding subterranean formation. 

2t 
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mm Fig 12 is a Mgmentaor crass secSona. lustration of an embodiment 
1, a method for coupling one of the perfected 

relating subterranean zones of Fig. 1 with a surrounding perforated wellbore 

Rg. 1 3 is a fragmentary cross sectional niustration of an embodiment 

0, a rnethod for Wng one of the perforated tubular mennbers of the system for 

isolating subterranean zones of Fig. 1 «ith another perforated tubular member 

Fig. 14 is a fragmentary cross secflonai illustration of an alternative 

Lbodiment Of the systemfor isolating subten^neanzonesofFig^lthaU,*^^^ 
a one-way valve for preventing flo« from a producing zone info a depleted zone. 
raOTIl Fig. 15 is a fragmentary cross sectional illustration of an altemative 

Lodimen, of the system for iso.ting subtenanean zones of Fig. 1 in^i* 
systemisusedtoextiactgeothem«lene,gytromasublerraneangeothem,alzone. 

Detailed Description of the liiustrative Embodiments 
„ mrZi An apparatus and meti^od for isolatir^ one or more subtenanean 
onJframoneormoreothersubterrar^anzonesisprovlded. T|.e3pparat"sana 

method pem,Ks a pn=dudng zone to be feo^ted from a nonproducng z ne u.ng 
Lmblnationofsol^andslottedtubulars. lnti,eproduc«onmode, .^^^^^^^ 

. Of the present disclosure may be used in combination wUh -^nti 
» knov«,, praduction completion equipment and methods usmg a 

Z tubing, perforated tubing, and sliding sleeves, which will be inserted ,nto the 
r;dledZran.stopem,ittheccmmingl,ngand/orisolaUonofthes«bter,anean 

zones from each other. „ ^ in ar^ 

P073] Referring to Fig. 1, a wellbore 106 including a casmg 110 are 

. . ositioned in a subterranean fomtation 115. The subterranean fonn^on « 
indudesanumber of productive and non-praductivezones.includ,n9awaterzone 

;? a targeted oi, sand zone 125. During e^ploratU. of the subterranean 
fom^ation 115, «,e wellbore 105 may be extended in a well known manner to 
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traverse the various productive and non-productive zones. Including the water zone 
120 and the targeted oil sand zone 125. 

[0074] In a preferred embodiment, in order to fluidicly isolate the water zone 
120 from the targeted oil sand zone 125, an apparatus 1 30 is provided that includes 
5 one or more sections of solid casing 135, one or more external seals 140, one or 
more sections of perforated casing 145. one or more intermediate sections of solid 
casing 150, and a solid shoe 155. In several exemplary embodiments, the 
perforated casing 145 includes one or more radial passages. 
[0075] The solid casing 1 35 provides a fluid conduit that transmits fluids and 

10 other materials from one end of the solid casing 1 35 to the. other end of the solid 
casing 135. The solid casing 135 may comprise any number of conventional 
commercially available sections of solid tubular casing such as, for example, oilfield 
tubuiars fabricated from chromium steel or fiberglass. In a preferred embodiment, 
the solid casing 135 comprises oilfield tubuiars available from various foreign and 

15 domestic steel mills. 

[0076] The solid casing 135 is preferably coupled to the casing 110. The 
solid casing 135 may be coupled to the casing 110 using any number of 
conventional commercially available processes such as, for example, welding, 
slotted and expandable connectors, or expandable solid connectors. In a preferred 

20 embodiment, the solid casing 135 is coupled to the casing 1 1 0 by using expandable 
solid connectors. The solid casing 135 may comprise a plurality of such solid 
casing 135. 

[0077] The solid casing 135 is preferably coupled to one more of the 
perforated casings 145. The solid casing 135 may be coupled to the perforated 
25 casing 145 using any number of conventional commercially available processes 
such as, for example, welding, or slotted and expandable connectors. In a preferred 
embodiment, the solid casing 135 is coupled to the perforated casing 145 by 
expandable solid connectors. 
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[0078] In a preferred embodiment, the casing 135 Includes one more valve 
members 1 60 for controlling the flow of fluids and other materials within the interior 
region of the casing 135. In an alternative embodiment, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the 
apparatus to provide various options for commingling and isolating subterranean 
zones from each other while providing a fluid path to the surface. 
[0079] In a particulariy prefened embodiment, the casing 135 is placed into 
the wellbore 105 by expanding the casing 135 In the radial direction into intimate 
contact with the interior walls of the wellbore 105. The casing 135 may be 
expanded in the radial direction using any number of conventional commercially 
available methods. 

[0080] Theseals140preventthepassageoffluidsandothermaterialswithin 
the annular region 165 between the solid casings 135 and 150 and the wellbore 
105 The seals 140 may comprise any number of conventional commercially 
available sealing materials suitable for sealing a casing in a wellbore such as. for 
example, lead, rubber or epoxy. In a preferred embodiment, the seals 140 
comprise Stratalok epoxy material available from Halliburton Energy Sen^ices. The 
perforated casing 145 permits fluids and other materials to pass into and out of the 
interior of the perforated casing 145 from and to the annular region 165. In this 
manner, oil and gas may be produced from a producing subterranean zone v^th.n 
a subterranean fomiation. The perforated casing 145 may comprise any number 
of conventional commercially available sections of slotted tubular casing. In a 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
tubular casing available from Petroline in Abeerdeen. Scotland. In a particularly 
preferred embodiment, the perforated casing 145 comprises expandable slotted 
sandscreen tubular casing available from Petroline in Abeerdeen. Scotland. 



[0081] The perforated casing 145 Is preferably coupled to one or more solid 
casing 135. The perforated casing 145 may be coupled to the solid casing 135 
using any number of conventional commercially available processes such as. for 
example, welding, or slotted or solid expandable connectors. In a prefenred 
embodiment, the perforated casing 145 is coupled to the solid casing 135 by 
expandable solid connectors. 

[0082] The perforated casing 145 is preferably coupled to one or more 
intennediate solid casings 150. The perforated casing 145 may be coupled to the 
intermediate solid casing 150 using any number of conventional commercially 
available processes such as. for example, welding or expandable solid or slotted 
connectors. In a preferred embodiment, the perforated casing 145 is coupled to the 
intermediate solid casing 150 by expandable solid connectors. 
[0083] The last perforated casing 145 is preferably coupled to the shoe 1 55. 
The last perforated casing 145 may be coupled to the shoe 1 55 using any number 
of conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last 
perforated casing 145 is coupled to the shoe 1 55 by an expandable solid connector. 
[0084] In an altemative embodiment, the shoe 1 55 Is coupled directly to the 
last one of the intennediate solid casings 150. 

[0085] In a preferred embodiment, the perforated casings 145 are positioned 
within the wellbore 105 by expanding the perforated casings 145 in a radial direction 
into intimate contact with the interior walls of the wellbore 105. The perforated 
casings 145 may be expanded in a radial direction using any number of 
conventional commercially available processes. 

[0086] The Intermediate solid casing 150 pemiits fluids and other materials 
to pass between adjacent perforated casings 145. The intermediate solid casing 
150 may comprise any number of conventional commercially available sections of 
solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
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[0091] The shoe 1 55 provides a support member for the apparatus 1 30. In 
this manner, various production and exploration tools may be supported by the 
show 1 50. The shoe 150 may comprise any number of conventional commercially 
available shoes suitable for use in a wellbore such as, for example, cement filled 
shoe, or an aluminum or composite shoe. In a preferred embodiment, the shoe 150 
comprises an aluminum shoe available from Halliburton. In a preferred 
embodiment, the shoe 1 55 is selected to provide sufficient strength in compression 
and tension to permit the use of high capacity production and exploration tools. 
[0092] In a particularly preferred embodiment, the apparatus 1 30 includes a 
plurality of solid casings 135, a plurality of seals 140* a plurality of perforated 
casings 145, a plurality of intermediate solid casings 150, and a shoe 155. More 
generally, the apparatus 130 may comprise one or more solid casings 135, each 
with one or more valve members 160, n perforated casings 145, n-1 intermediate 
solid casings 150, each with one or more valve members 170, and a shoe 155. 
[0093] During operation of the apparatus 1 30, oil and gas may be controllably 

produced from the targeted oil sand zone 125 using the perforated casings 145. 
The oil and gas may then be transported to a surface location using the solid casing 
135. The use of intemiediate solid casings 150 with valve members 170 pennits 
isolated sections of the zone 125 to be selectively isolated for production. The 
seals 140 permit the zone 1 25 to be fluidicly isolated from the zone 1 20. The seals 
140 further permits Isolated sections of the zone 125 to be fluidicly isolated from 
each other. In this manner, the apparatus 130 permits unwanted and/or non- 
productive subterranean zones to be fluidicly isolated. 

[0094] In an alternative embodiment, as will be recognized by persons having 
ordinary skill in the art and also having the benefit of the present disclosure, during 
the production mode of operation, an internal tubular string with various 
arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and 
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isolating subterranearii&hes from each other while providing a fluid path to the 
surface. 

[0095] In several alternative embodiments, the solid casing 135, the 
perforated casings 145, the intennediate sections of solid casing 150. and/or the 
solid shoe 165 are radially expanded and plastically defomted within the wellbore 
105 in a conventional manner and/or using one or more of the methods and 
apparatus disclosed in one or more of the following: (1) U.S. patent applicat«,n 
serial no. 09/454,139, attorney docket no. 25791 .03.02. filed dn-12«/1999, (2) U.S. 
patent application serial no. 09/510,91 3, attorney docket no. 25791 .7.02. filed on 
2^3/2000, (3) U.S. patent application serial no. 09/502.350. attomey docket no. 
25791 8 02. filed on 2/10/2000, (4) U.S. patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent applicatK.n 
serial no 09/523.460, attorney docket no, 25791 .1 1 .02, filed on 3/10/20QO. (6) U.S. 
patent application serial no. 09/512,895. attomey docket no. 25791.12.02. filed on 
2C4/2000. (7) U.S. patent applteatlon serial no. 09/511,941, attomey docket no. 
25791 16.02. filed on 2C4CO0O, (8) U.S. patent applkiation serial no. 09/588,946, 
attomeydocket no. 25791.17.02, filed 006^-/2000, (9)U.S. patent applfcattonsenal 

no 09/559,122, attomey docket no. 25791.23.02. filed on 4/26«000. (10) PCT 
patent application serial no. PCT/USOO/18635, attomey docket no. 25791.25.02, 
filed on 7/9/2000, (11) U.S. provisional patent applicatfon serial no. 60/162.671. 

attomey docket no. 25791.27, filed on 11/1/1999, (12) U.S. P'-^l^^ 
application serial no. 60/154,047,attomeydocketno.25791.29,filedon9/16/1999. 

(13) U S provisional patent application serial no. 60/159.082. attomey docket no. 
25791 34 filed on 10/12/1999. (14) U.S. provisional patent applicatton ser«l no. 
60/159,039,attomeydocketno.25791.36,filedon10/12/1999.(16)U.S.provisional 

patent application serial no. 60/159,033. attomey docket no. 25791.37. filed on 
10/12/1999 (16) U.S. provisional patent application serial no. 60/212,359. attomey 
docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional patent apphcaUon 
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serial no. 60/165.228, attorney docket no. 25791.39. filed on 1 1/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, 
filed on 7/28/2000, (19) U.S. provisional patent application serial no. 60/221,645. 
attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional patent 
application serial no. 60/233,638, attorney docket no. 25791 .47, filed on 9/18/2000, 
(21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791.48. filed on 10/2/2000. (22) U.S. provisional patent application serial no. 
60/270,007. attorney docket no. 25791 .50. filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application 
serial no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. 
provisional patent application serial no. 60/313,453. attorney docket no. 25791.59, 
filed on 8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, 
attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent 
application serial no. 60/318.386. attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791.69, filed on 10/3^001. the disclosures of which are incorporated 
herein by reference. In an exemplary embodiment, the radial clearances between 
the radially expanded solid casings 135, perforated casings 145, intermediate 
sections of solid casing 150, and/or the solid shoe 155 and the wellbore 105 are 
elinnlnated thereby eliminating the annulus between the solid casings, the perforated 
casings 145, the intermediate sections of solid casing 150, and/or the solid shoe 
155 and the wellbore 105. In this manner, the optional need for filling the annulus 
with a filler material such as. for example, gravel, may be eliminated. [0096] 
Referring to Figs. 2a-2d. an illustrative embodiment of a system 200 for 
isolating subterranean formations includes a tubular support member 202 that 
defines a passage 202a. A tubular expansion cone 204 that defines a passage 
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204a is coupled to &n end of the tubular support rhehiber 202. In an exemplary 
embodiment, the tubular expansion cone 204 includes a tapered outersurface 204b 
for reasons to be described. 

« 

[0097] A pre-expanded end 206a of a first expandable tubular member 206 
that defines a passage 206b is adapted to mate with and be supported by the 
tapered outer surface 204b of the tubular expansion cone 204. The first 
expandable tubular member 206 further includes an unexpended intermediate 
portion 206c, another pre-expanded end 206d, and a sealing member 206e coupled 
to the exterior surface of the unexpended intermediate portion. In an exemplary 
embodiment the Inside and outside diameters of the pre-expanded ends, 206a and 
206d, of the first expandable tubular member 206 are greater than the inside and 
outside diameters of the unexpended intermediate portion 206c. An end 208a of 
a shoe 208 is coupled to the pre-expanded end 206a of the first expandable tubular 
member 206 by a conventional threaded connection, 

[0098] An end 21 Oa of a slotted tubular member 210 that defines a passage 
210b is coupled to the other pre-expanded end 206d of the first expandable tubular 
member 206 by a conventional threaded connection. Another end 210c of the 
slotted tubular member 210 is coupled to an end 212a of a slotted tubular member 
212 that defines a passage 212b by a conventional threaded connection. A pre- 
expanded end 214a of a second expandable tubular member 214 that defines a 
passage 214b is coupled to the other end 212c of the tubular member 212. The 
second expandable tubular member 214 further includes an unexpended 
intermediate portion 214c, another pre-expanded end 214d, and a sealing member 
214e coupled to the exterior surface of the unexpended intemiediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 214a and 214d. of the second expandable tubular member 214 are greater 
than the inside and outside diameters of the unexpended intermediate portion 214c. 
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[0099] An end 21 6a of a slotted tubular member 216 that defines a passage 
216b is coupled to the other pre-expanded end 21 4d of the second expandable 
tubular member 214 by a conventional threaded connection. Another end 216c of 
the slotted tubular member 216 is coupled to an end 218a of a slotted tubular 
member 218 that defines a passage 218b by a conventional threaded connection. 
A pre-expanded end 220a of a third expandable tubular member 220 that defines 
a passage 220b is coupled to the other end 21 8c of the slotted tubular member 21 8. 
The third expandable tubular member 220 further includes an unexpended 
Intermediate portion 220c, another pre-expanded end 220d, and a sealing member 
220e coupled to the exterior surface of the unexpended intermediate portion. In an 
exemplary embodiment, the inside and outside diameters of the pre-expanded 
ends, 220a and 220d, of the third expandable tubular member 220 are greater than 
the inside and outside diameters of the unexpended intermediate portion 220c, 
[0100] An end 222a of a tubular member 222 is threadably coupled to the 
end 30d of the third expandable tubular member 220. 

[0101] In an exemplary embodiment, the inside and outside diameters of the 
pre-expanded ends, 206a, 206d. 214a. 214d, 220a and 220d. of the expandable 
tubular members, 206, 214, and 220, and the slotted tubular members 210, 212, 
216, and 218, are substantially equal. In several exemplary embodiments, the 
sealing members, 206e, 214e, and 220e, of the expandable tubular members, 206, 
214, and 220, respectively, further include anchoring elements for engaging the 
wellbore casing 104. In several exemplary embodiments, the slotted tubular 
members, 210. 212, 216, and 21 8, are conventional slotted tubular members having 
threaded end connections suitable for use in an oil or gas well, an underground 
pipeline, or as a structural support. In several alternative embodiments, the slotted 
tubular members, 21 0. 212, 216, and 218 are conventional slotted tubular members 
for recovering or introducing fluidic materials such as. for example, oil, gas and/or 
water from or into a subterranean fomnation. 
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[0102] In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 
is initially positioned in a borehole 224 fomied in a subtenranean fomiation 226 that 
includes a water zone 226a and a targeted oil sand zone 226b. The borehole 224 
may be positioned in any orientation from vertical to horizontal. In an exemplary 
embodiment, the upper end of the tubular support member 202 may be supported 
in a conventional manner using, for example, a slip joint, or equivalent device in 
order to permit upward movement of the tubular support member and tubular 
expansion cone 204 relative to one or more of the expandable tubular members, 
206, 214. and 220, and tubular members, 210. 212. 216, and 218. 
[0103] In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 
228 is then injected into the system 200, through the passages, 202a and 204a, of 
the tubular support member 202 and tubular expansion cone 204, respectively. 
[0104] In an exemplary embodiment, as illustrated in Fig. 2c, the continued 
injection of the fluidic material 228 through the passages, 202a and 204a, of the 
tubular support member 202 and the tubular expansion cone 204, respectively, 
pressurizes the passage 18b of the shoe 18 below the tubular expansion cone 
thereby radially expanding and plastically defonning the expandable tubular 
member 206 off of the tapered external surface 204b of the tubular expansion cone 
204. In particular, the intemnediate non pre-expanded portion 206c of the 
expandable tubular member 206 is radially expanded and plastically deformed off 
of the tapered extemal surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 206e engages the interior surface of the wellbore casing 
104. Consequently, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is thereby coupled to the wellbore casing 104. In 
an exemplary embodiment, the radially expanded intermediate portion 206c of the 
expandable tubular member 206 is also thereby anchored to the wellbore casing 
104. 
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[0105] In an exemplary embodiment, as illustrated in Fig. 2d^ after the 
expandable tubular member 206 has been plastically deformed and radially 
expanded off of the tapered extemal surface 204b of the tubular expansion cone 
204, the tubular expansion cone is pulled out of the borehole 224 by applying an 
upward force to the tubular support member 202. As a result, the second and third 
expandable tubular members, 214 and 220, are radially expanded and plastically 
deformed off of the tapered extemal surface 204b of the tubular expansion cone 
204. In particular, the intermediate non pre-expanded portion 214c of the second 
expandable tubular member 214 is radially expanded and plastically deformed off 
of the tapered external surface 204b of the tubular expansion cone 204. As a 
result, the sealing member 214e engages the interior surface of the wellbore 224. 
Consequently, the radially expanded intermediate portion 214c of the second 
expandable tubular member 214 is thereby coupled to the wellbore 224. In an 
exemplary embodiment, the radially expanded intemnediate portion 214c of the 
second expandable tubular member 214 is also thereby anchored to the wellbore 
104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular 
member 220. Finally, the continued application of the upward force to the tubular 
member 202 will then radially expand and plastically deform the third expandable 
tubular member 220 off of the tapered extemal surface 204b of the tubular 
expansion cone 204. In particular, the intermediate non pre-expanded portion 220c 
of the third expandable tubular member 220 is radially expanded and plastically 
deformed off of the tapered external surface 204b of the tubular expansion cone 
204. As a result, the sealing member 220e engages the interior surface of the 
wellbore 224. Consequently, the radially expanded intermediate portion 220c of the 
third expandable tubular member 220 is thereby coupled to the wellbore 224. In an 
exemplary ernbodiment, the radially expanded intermediate portion 220c of the third 
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expandable tubular member 220 is also thereby anchored to the wellbore 224. As 
a result, the water zone 226a and fluidicly isoteted from the targeted oil sand zone 

[0M61 After completing the radial expansion and plastic defomnation of the 
third expandable tubular member 220, the tubular support member 202 and the 
tubular expansion cone 204 are removed from the wellbore 224. 
mioTl Thus,duringtheope.ationofthesystem10.theintermediatenon pre- 
Uanded portions. 206c,214c.and220c,oftheexpandabletubulari,,embers 206, 

214 and 220. respectively, are radially expanded and plastical^r defom«d by the 
upward displacement of the tubular expansion cone 204. As a result, the seal.,^ 
ambers, 206e. 214e, and 220e, are displaced In the radial direcbon .r*o 
engagement With the wellbore 224thereby coupling theshoe 208. theexpandabte 

tubular member 206, the slotted tubular members, 210 and 212, the expandable 
tubular member 214, the sloned tubular members, 216 and 218, and me 
expandable tubular member 220 to the welfcore. Furthernrore, as a jsuft, me 
connections between the expandable tubular members, 206, 214, and 220^ me 
shoe 208, and me slotted tubular members. 210, 212, 216, and 218, do not have 
to be expandable connecOons tt^reby providing significant cost savrngs. n 
addition, me inside diameter, of me expandable tubular members, 
220 and the sloned tubular members, 210, 212, 216, and 218, after me ^d. 
expansionprocess, are subetanWy equal. Inmismanner. additional convenfona. 
toolsandotherconventionalequlpmentmaybeeasnyposWonedwiminandmo^d 

mrough me expandable and slotted tubular members. In several alternabve 
n^iments.t:econven«ona.too.ande.uipmentinc,udeconven«onava^^^^ 

and omer conventional flow contr.. devices for controlling the flow of 
materials wimin and between me expandable tubular members. 206, 214, and 220, 
and the slotted tubular members. 210. 212, 216, and 218. 
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[01081 Furthermore, in the system 200. the slotted tubular members 210. 
212. 216, and 218 are interleaved among the expandable tubular members., 206. 
214, and 220. As a result, because only the intermediate non pre-expanded 
portions. 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically deformed, the slotted tubular 
members. 210, 212. 216. and 218 can be conventional slotted tubular members 
thereby signiflcantlyreducing the cost and complexity ofthe system 10. Moreover, 
because only the intermediate non pre-expanded portions. 206c. 214c. and 220c. 
ofthe expandable tubular members. 206. 214. and 220. respectively, are radially 
expanded and plastically defomried. the number and length ofthe interleaved slotted 
tubular members. 210. 212, 216, and 218 can be much greater than the number 
and length ofthe expandable tubular members. In an exemplary embodiment, the 
total length ofthe intermediate non pre-expanded portions, 206c, 214c. and 220c. 
ofthe expandable tubular members. 206, 214, and 220, is approximately 200 feet, 
and the total length of the slotted tubular members, 210, 212. 216, and 218, is 
approximately 3800 feet. Consequently, in an exemplary embodiment, a system 
200 having a total length of approximately 4000 feet is coupled to the weilbore 224 
by radially expanding and plastically deforming a total length of only approximately 
200 feet. 

[0109] Furthermore, the sealirig members 206e. 21 4e. and 220e. ofthe 
expandable tubular members. 206. 214, and 220, respectively, are used to couple 
the expandable tubular members and the slotted tubular members, 210. 212. 216, 
and 218 to the weilbore 224. the radial gap between the slotted tubular members, 
the expandable tubular members, and the weilbore 224 may be large enough to 
effectively eliminate the possibility of damage to the expandable tubular members 
and slotted tubular members during the placement of the system 200 within the 
weilbore. 



[01 10] In an exSmplafy embodiment the pretended ends, 206a, 206d, 
214a 214d 220a, and 220d,ofthe expandable tubular members, 206, 214, and 
220 respectively, and the slotted tubular members. 210, 212, 216. and 218. have 
outside diameters and v.all thicknesses of 8.375 inches and 0.350 inches, 
respectively; prior to the radial expansion, the intermediate non pre^expanded 
portions 2060, 214o. and 220c, of the expandable tubular members, 206, 214, and 
220 respectively, have outside diameters of 7.625 inches; the slotted tubular 
members, 210, 212. 216. and 218. have insWe diameters of.7.675 inches; after the 
radialexpansion. the insidediametersoftheintemiediate portions, 206C.214C. and 

220c, of the expandable tubular members, 206, 214, and 220, are equal to 7.675 
inches; and the wellbore 224 has an inside diameter of 8.755 inches. 
[0111] In an exemplary embodiment, the pre^xpanded ends, 206a, 206d. 
214a 214d 220a. and 220d, of the expandable tubular members, 206. 214. and 
220 iespeclively. and the slotted tubular members, 210, 212, 216, and 218, have 
outJide diameters and wall thicknesses of 4.500 inches and 0.250 inches 
respectively; prior to the radial expansion, the intemiediate non pre-expanded 
portions 206c, 214o. and 220c. ofthe expandable tubular members, 206, 214, and 
220 respectively, have outside diameters of 4.000 inches; the slotted tubular 
members, 210, 212. 216. and 218. have inside diameters of 4.000 inches; afterthe 
radial expansion, the insidediameters ofthe intem»diate portions. 206C.214C and 

220C of the expandable tubular members, 206, 214. and 220, are equal to 4.000 
inches; and the wellbore 224 has an inside diameter of 4.892 inches. 
[0112] in an exemplary embodiment, the system 200 is used to inject or 
extract fluWic materials such as, for example, oil, gas. and/or water into or ftom the 

subterranean formation 226b. 

[01 13] Referring now to Fig. 3. an exemplary embodiment of an expandable 
tubular member 300 will now be described.- The tubular member 300 defines an 
interior region 300a and includes a first end 300b including a first threaded 



connection 300ba, a first tapered portion 300c. an intemiediate portion SOOd, a 
second tapered portion SOOe, and a second end 300f including a second threaded 
connection 300fa. The tubular member 300 further preferably includes an 
intermediate sealing member 300g that is coupled to the exterior surface of the 
intemriediate portion 300d. 

[0114] In an exemplary embodiment, the tubular member 300 has a 
substantially annular cross section. The tubular member 300 may be fabricated 
from any number of conventional commercially available materials such as, for- 
example. Oilfield Country Tubular Goods (OCTG). 1 3 chromium steel tubing/casing . 
or L83, J55, or P11 0 API casing. 

[0115] In an exemplary embodiment, the interior 300a of the tubular member 
300 has a substantially circular cross section. Furthennore, in an exemplary 
embodiment, the interior region 300a of the tubular member includes a first inside 
diameter D^, an intermediate inside diameter D,^,-j-. and a second inside diameter D2. 
In an exemplary embodiment, the first and second inside diameters. and D2, are 
substantially equal. In an exemplary embodiment, the first and second inside 
diameters, and Dj, are greater than the intemnediate inside diameter D,nt- 
[0116] The first end 300b of the tubular member 300 is coupled to the 
intemnediate portion 300d by. the first tapered portion 300c, and the second end 
300f of the tubular member is coupled to the intemnediate portion by the second 
tapered portion 300e. In an exemplary embodiment, the outside diameters of the 
first and second ends, 300b and 300f, of the tubular member 300 is greater than the 
outside diameter of the intemriediate portion 300d of the tubular member. The first 
and second ends, 300b and SOOf, of the tubular member 300 include wall 
thicknesses, t^ and t2, respectively. In an exemplary embodiment, the outside 
diameter of the intemnediate portion 300d of the tubular member 300 ranges from 
about 75% to 98% of the outside diameters of the first and second ends, 300a and 



300f. The intermediate portion 300d of the tubular member 300 includes a wall 
thickness t,NT. 

[0117] In an exemplary embcdiment, the wall thicknesses t, and tj are 
substantially equal in order to provide substantially equal burst strength for the first 
and second ends, 300a and 300f, of the tubular member 300. In an exemplary 
embodiment, the wall thicknesses, t, and tj. are both greater than the wall thickness 
t,NT in order to optimally match the burst strength of the first and second ends, 300a 
and SOOf, of the tubular member 300 with the intennediate portion 300d of the 
tubular member 300. 

[0118] I n an exemplary embodiment, the first and second tapered portions, 
300c and 300e, are inclined at an angle, a, relative to the longitudinal direction 
ranging from about 0 to 30 degrees in order to optimally facilitate the radial 
expansion of the tubular member 300. In an exemplary embodiment, the frrst and 
second tapered portions, 300c and 300e. provide a smooth transition between the 
first and second ends, 300a and 300f, and the intermediate portion 300d, of the 
tubular member 300 in order to minimize stress concentrations. 
[0119] The intennediate sealing member 300g is coupled to the outer surface 
of the inteiTTiediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intennediate sealing member 300g seals the interface between 
the intennediate portion 300d of the tubular member 300 and the interior surface 
of a wellbore casing 305, or other preexisting structure, after the radial expansion 
and plastic defomiation of the intennediate portion 300d of the tubular member 300. 
In an exemplary embodiment, the intermediate sealing member 300g has a 
substantially annular cross section. In an exemplary embodiment, the outsWe 
diameter of the intermediate sealing member 300g is selected to be less than the 
outside diameters of the first and second ends, 300a and 300f, of the tubular 
member 300 in order to optimally protect the intennediate sealing member 300g 
during placement of the tubular member 300 within the wellbore casings 305. The 



intermediate sealing member 300g may be fabricated from any number of 
conventional commercially available materials such as, for example, thermoset or 
thermoplastic polymers. In an exemplary embodiment, the intermediate sealing 
member 300g is fabricated from thennoset polymers in order to optimally seal the 
radially expanded intemriediate portion 300d of the tubular member 300 with the 
wellbore casing 305. In several alternative embodiments, the sealing member 300g 
includes one or more rigid anchors for engaging the wellbore casing 305 to thereby 
anchor the radially expanded and plastically deformed intermediate portion 300d of 
the tubular member 300 to the wellbore casing. 

[0120] Refem'ng to Figs. 4, and 5a to 5d. in an exemplary embodiment, the 
tubular member 300 is formed by a process 400 that includes the steps of: (1) 
upsetting both ends of a tubular member in step 405; (2) expanding both upset ends 
of the tubular member in step 410; (3) stress relieving both expanded upset ends 
of the tubular member in step 415; (4) forming threaded connections in both 
expanded upset ends of the tubular member in step 420; and (5) putting a sealing 
material on the outside diameter of the non-expanded intemriediate portion of the 
tubular member in step 425. 

[0121] As illustrated in FIG. 5a, in step 405. both ends, 500a and 500b, of a 

tubular member 500 are upset using conventional upsetting methods. The upset 

f 

ends, 500a and 500b, ofthe tubular member 500 include fhe wall thicknesses t, and 
tj. The intennediate portion 500c of the tubular member 500 includes the wall 
thickness t^r and the interior diameter D^. In an exemplary embodiment, the wall 
thicknesses t^ and tj are substantially equal in order to provide burst strength that 
is substantially equal along the entire length of the tubular member 500. In an 
exemplary embodiment, the wall thicknesses t, and tj are both greater than the wall 
thickness ti^r in order to provide burst strength that is substantially equal along the 
entire length of the tubular member 500, and also to optimally facilitate the 
formation of threaded connections In the first and second ends. 500a and 500b. 



[0122] As illustrated in Fig. 5b, in steps 410 and 415. both ends. 500a and 
500b, of the tubular member 500 are radially expanded using conventional radial 
expansion methods, and then both ends. 500a and 500b. of the tubular member are 
stress relieved. The radially expanded ends, 500a and 500b, of the tubular 
member 500 Include the interior diameters D, and Dj. In an exemplary 
embodiment, the interior diameters D, and Dj are substantially equal in order to 
provide a burst strength that is substantially equal. In. an exemplary embodiment, 
the ratio of the interior diameters D, and to the interior diameter D,nt ranges from 
about 100% to 120% in order to facilitate the subsequent radial expansion of the 
tubular member 500. 

[0123] In a preferred embodiment, the relationship between the wall 
thicknesses t„ tj, and t,NT of the tubular member 500; the Inside diameters b„ Dj 
and D,NT of the tubular member 500; the inside diameter D.^,bo« of the wellbore 
casing, or other structure, that the tubular member 500 will be inserted into; and the 
outside diameter of the expansion cone that will be used to radially expand the 
tubular member 500 within the wellbore casing is given by the following expression: 

Dwellbore - 2-/, £ D, ^ - ij^r)* + 'ot • ^/at] (0 

where t, = tji and 
D, = D2. 

By satisfying the relationship given in equation (1). the expansion forces placed 
upon the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may 
be used to calculate the optimal geometry for the tubular member 500 for 
subsequent radial expansion and plastic deformation of the tubular member 500 for 
fabricating and/or repairing a wellbore casing, a pipeline, or a structural support. 
[0124] As illustrated in FIG. 5c, in step 420. conventional threaded 
connections, 500d and 500e, are fonned in both expanded ends. 500a and 500b, 



of the tubular member 500. In an exemplary embodiment, the threaded 
connections. 500d and 500e, are provided using conventional processes for fomning 
pin and box type threaded connections available from Atlas-Bradford. 
[0126] As illustrated in Fig. 5d. in step 425. a sealing member 500f is then 
applied onto the outside diameter of the non-expanded intermediate portion 500c 
of the tubular member 500. The sealing member 500f may be applied to the 
outside diameter of the non-expanded intemiediate portion 500c of the tubular 
member 500 using any number of conventional commercially available methods. 
In a preferred embodiment, the sealing member 500f is applied to the outside 
diameter of the intemiediate portion 500c of the tubular member 500 using 
commercially available chemical and temperature resistant adhesive bonding. 
[01 26] In an exemplary embodiment, the expandable tubular members. 206, 
214. and 220. of the system 200 are substantially identical to, and/or incorporate 
one or more of the teachings of. the tubular members 300 and 500. 
[0127] Referring to Fig. 6. an exemplar/ embodiment of tubular expansion 
cone 600 for radially expanding the tubular members 206. 214. 220. 300 and 500 
will now be described. The expansion cone 600 defines a passage 600a and 
includes a front end 605. a rear end 610. and a radial expansion section 615. 
[0128] In an exemplary embodiment, the radial expansion section 615 
Includes a first conical outer surface 620 and a second conical outer surface 625. 
The first conical outer surface 620 includes an angle of attack a, and the second 
conical outer surface 625 includes an angle of attack a,. In an exemplary 
embodiment, the angle of attack a, is greater than the angle of attack a^. In this 
manner, the first conical outer surface 620 optimally radially expands the 
intemiediate portions. 206c. 214c. 220c, 300d. and 500c. of the tubular members. 
206. 214. 220, 300. and 500. and the second conical outer surface 525 optimally 
radially expands the pre-expanded first and second ends. 206a and 206d. 214a and 
214d. 220a and 220d. 300b and 300f. and 500a and 500b. of the tubular members. 



206 214 220, 300 and 500. ,n an exemplaiy embodiment, tt,e firs, conical ou.e, 
L620inc,udesanang,eo,a«acKa,rangingf™mabou,8.o20degcees,and . 

"e^econd conicai outer surface 625 inciudes an angle o, attacK a. rang-ng »m 
lol 4 to 15 degrees in order to optimally radially expand and plast^aih, detom, 
tllarmembers. 206.214,220, 300 and 500. More generally. .He expansron 
re600r.«y^.ude3ormoreadiacent=onica,ou.ersurtaces a.^^^^ 
attack mat decrease from the front end 605 of the expansion cone 600 to the 
pnd 610 ofthe expansion cone 600. 

ReLng to m 7. another exemplary embodiment o a tu.,u,ar 
Tx^ansion cone 700 defines a passage 700a and includes a front end 705, a re. 
Z 710. and a .dial expansion section 715. In an exemplary en^-^odrmenU^ 
la. e,,=an.on section 715 includes an outer surf.ce having a substanfaUy 

l outer pn>fi.e theret,y providing a parabo.id shape. In this 
outer surfac* ofthe radial expansion sec«on 715 provides an angte of attack mat 
rrln«ydecreasesfromama,dmumatthefron.end705oftheexpans,onco^ 

ro^oaminimumat,he,earend710o..heexpansioncone.Theparabo.,cou.e 
pr,«^eoutersurfaceoftheradialexpansionsection715maybetom,edus,ng 

atrality of adjacent discrete confea. secfions and,or using a contrnuous cun«d 
urfTin manner, the region of the outer surface of the radial expansron 
^*^T15adiacen.tothefrontend705oftheexpansioncone700,r«y.^^^^^^^^ 

"dtly expan the intermediate po,«ons, 206c. 214c. 220c. 300d. and 500c. .rfthe 
: leLers,20e,214.220,300,and500,«hi^.heregionoftheoute^^^^^ 

of the radia. expansion section 715 adjacent to Ure rear end 710 ofthe expa^n 
le 700 ma, optimally radially expand the p^-xpanded first and seco-id ends^ 
Tea end 2oL. 214a and 214d. 220a and 220d, 300b and 300., and 500a and 
0^ tubular members, 206, 214. 220, 300 and 500. In an exemp.ry 

Ildiment, the parabol. profile of the outer surface of 
sec«or715isseleCed to provide anangle of attack that ranges from about8.o20 



degrees in the vicinity of the front end 705 of the expansion cone 700 and an angle 
of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

[0130] In an exemplary embodiment, the tubular expansion cone 204 of the 
system 200 is substantially identical to the expansion cones 600 or 700. and/or 
incorporates one or more of the teachings of the expansion cones 600 and/or 700. 
[0131] In several alternative embodiments, the teachings of the apparatus 
1 30. the system 200. the expandable tubular member 300. the method 400. and/or 
the expandable tubular member 500 are at least partially combined. 
[0132] Referring to Fig. 8. in an alternative embodiment, conventional 
temperature, pressure, and flow sensors, 802. 804. and 806. respectively, are 
operably coupled to the perforated tubulars 145 of the apparatus 130. The 
temperature, pressure, and flow sensors. 802. 804. and 806. respectively, in turn 
are operably coupled to a controller 810 that receives and processes the output 
signals generated by the temperature, pressure, andflowsensorstothereby control 

the operation of the flow control valves 160 to enhance the operational efficiency 
of the apparatus 130. In several exemplary embodiments, the control algorithms 
utilized by the controller 810 for controlling the operation of the flow control valves 
160 as a function of the operating temperature, pressure, and flow rates within the 
perforated tubular members 145 are conventional. 

[0133] Referring to Fig. 9, in an alternative embodiment, a solid tubular 
member 905 is coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deformingthe solid tubularmember into engagement with 

the perforated tubularmember in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139. attorney docket no. 25791 .03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350. 
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no 



ttomey docket no. 25791 .8.02. filed on 2/10/2000. (4) U.S. patent application senal 
.0 09/440 338.attomeydocketno.25791.9.02.filedon11/15/1999.(5)U.S.patent 
application serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 
3/10/2000. (6) U.S. patent application serial no. 09/512.8-95. attorney docket no. 
25791 12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/51 1 .941 . 
attorney docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent application 
serial no. 09/588.946. attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. 
patent application serial no. 09/559,122. attorney docket no. 25791 .23.02. filed on 
4/26/2000.(10)PCTpatentapplicationserialno.PCT/US00/18635.attomeydocket 

no 25791 25 02. filed on 7/9/2000. (11) U.S. provisional patent application senal 
no 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999. (12) U.S. 
provisional patent application serial no. 60/154.047. attorney docket no. 25791.29. 
filed on 9/16/1999. (13) U.S. provisional patent application serial no. 60/159,082. 
attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional patent 
application serial no. 60/159.039. attorney docket no. 25791.36. filed on 
10/12/1999 (15) U.S. provisional patent application serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application 
serial no 60/212.359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. 
provisional patent application serial no. 60/165.228. attorney docket no. 25791 .39. 
filed on 1 1/12/1999. (18) U.S. provisional patent application serial no. 60/221.443. 
attorney docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent 
application serial no.60/221.645,attomeydocketno.25791.46.filedon7/28/2000. 

(20) U S provisional patent application serial no. 60/233,638. attorney docket no. 
25791 47 filed on 9/18/2000. (21) U.S. provisional patent application serial no. 
60/237.334. attorney docket no. 25791 .48. filed on 1 0/2/2000. (22) U.S. provisional 
patent application serial no. 60/270.007. attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent application serial no. 60/262.434. attorney 
docket no.' 25791.51. filed on 1/17/2001: (24) U.S. provisional patent application 



serial no. 60/259,486. attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. 
provisional patent application serial no. 60/303,740. attorney docket no, 25791.61, 
filed on 7/6^001; (26) U.S. provisional patent application serial no. 60/313.453. 
attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional patent 
application serial no. 60/317.985. attorney docket no. 25791 .67. filed on 9/6/2001 ; 
(28) U.S. provisional patent application serial no. 60,318,386. attorney docket no. 
25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969.922, attorney docket no. 25791.69, filed on 10/3/2001. the disclosures of 
which are incorporated herein by reference. In this manner, the solid tubular 
member 905 fluidicly seals the radial passages fomied in the perforated tubular 
member 145 thereby preventing the passage of fluidic materials and/or formation 
materials through the perforated tubular member 

[01 34] Referring to Fig. 1 0. in an alternative embodiment, the radial openings 
in one of the perforated tubular members 145 are sealed by injecting a hardenable 
fluidic sealing material 1005 into the radial openings in the one perforated tubular 
member by positioning a closed ended pipe 1010 having one or more radial 
openings 1010a within the one perforated tubular member 145. Conventional 
sealing members 1015 and 1 020 then seal the interface between the pipe 1010 and 
the opposite ends of the one perforated tubular member 145. The hardenable 
fluidic sealing material 1005 is then'injected into the radial openings in the one 
perforated tubular member 145. The sealing members 140 prevent the passage of 
the hardenable fluidic sealing material out of the annulus between the one 
perforated tubular member 145 and the fonnation 125. The pipe 1010 and sealing 
members, 1015 and 1020. are then removed from the apparatus 130. and the 
hardenable fluidic sealing material is allowed to cure. A conventional drill string may 
then be used to remove any excess cured sealing material from the interior surface 
of the one perforated tubular member 145. In an exemplary embodiment, the 
hardenable fluidic sealing material is a curable epoxy resin. 
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,01351 in an alternative embodiment, as illustrated in Fig. 1 1 , one or more of 
Lepl.a.edtu.u.rmembers1«oftheapparatus130a,eradi3^expande^^^ 

pWcally defom,ed into oontao, with «,e surround^ fonnafon 125 thereby 
rpres^ing«,esur,oundingfom,a.ion.,n.bismanner,.hesurround,ng.orn,auon 

mailned in a state of compression tHereby stabling tbe surround^ 
ton^ation. reducing .he flow of loose particles from the surround.ng fom,at on .mo 
L radial openings of the perforated tubular member 145, and enhanang the 
recovery of hydrocarbons from the surrounding fomiation. . . ^ 

roi3Sl lnanaltema«veembodiment.aseismicsource11051spos,t,onedon 
asurfacalocason to thereby impartse-rsmic energy into the fom^Son 125. ln«^ 
manner, particles lodged in the radial openings in the perforated tubular mem^ 
L may be dislodged from the radial openings thereby enhancing the subsequent 
recovery of hydrocartjons from the fomiation 125. 

mi37] ,nanal.emattveembodimen,,af.er.heperforatedtubularmember145 
,sbLn,adial^expandedandplas«=al.yfom,edintocon.ac.with«»su^^^^^^^ 

125, S^ereby coupling the perforate, t"^"'- j^' 
sunound»,8 fom,ation, an impulsive load is applied to the perforated ub a, 
member. Theimpuls-.vek,ad may be applied tothe perforated tubularrnember 45 

I app^ing the toad to the end of the apparatus 130. The impulsive toa ,s *en 
riLto.hesurroundingfon.ation125therebycompacBngand/orsurn,y.^^ 

,he surrounding fom,ation. As a resuH, the recovery of hydrocart,ons from the 

formation 125 is enhanced. 

[01381 in an alternative embodhrent, as illustrated in Fig. 12, a we^^borB 
Lsin 1205havingoneormoreperfo.tions1210ispositionedwithinthewe.bore 

105thatfcaverses«iefom««on 125. When the apparatus 130 is posit«n«i«*n 

tt,e wellbore 105, one or more of the perforated tubular 
apparatuslSOareradial^expanded and plas«oa«ydefom,ed into contaCw«,.he 

„ellborecasing1205the,ebycompressingthesum,undingfom,ation125. lnm,s 
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manner .he su.<,unding fom,a.ion 125 . mainlined in a sU.e of compress,on 
le a" stabilizing .he sur-unding — n, reducing me «ow o, ioose pa,.e, 
11 .he surrounding fom,a.ion in.o «,e radia, openings of me perforated .bu a 
Lber 145. and enhancing the -Bcovery of hydrocarbons fron, me surround.ng 

.nanaKen,a«veen,bodimen.,aseisn,icsource1215isposl«onedon 
a surface location to meraby impar, seismic energy in.o the fom,a.ion 125. In m,s 

particles bdged in *e radia, openings in .he perforated 
?45ma;bedistodgedf,omme,adialopeningsmerebyenhancing.hesubse<,uen. 

recovery of hydrocaitons from me formation 125. 

[01401 lnanal.emat^embodinen.,aftermepe,fora.edWbularmember 145 
Ls been .diaily expanded and plastically .on.ed .n*> contaC vn» the «e.,bore 
casing 1205. mereby coupling the perforated tubular member 145 to me 
Zunding fon^ation. an in,pu.i.e load is applied to me P^^-^ Ju -r 
member. The impulsive load may be app^totheperforatedtubularmer^er 145 

by applying the load to the end of me apparatus 1 30. The impugn, loa ,smen 
irterred to the surrounding .om,ation 125 thereby compacing and,or s umfy.ng 
me surrounding formation. As a result, me recovery of hydrocarbons from me 
formation 125 is enhanced. 

[0141] Referring .6 Rg. 13. in an a»ema.ive embodiment one or more 

perforated ti,bular members 1305 are coupled to one of me ^^^^^^^ 
members 146by radially expandingandplaslicallydefomilngmeperforatedtubula 

member into engagement wim me perforated tubular member in a conventional 
mannerand/orusingoneormoreofmeradialexpansionmemodsdisclc«ed.none 

or more of me following: (1) U .S. paten, application serial no. 09/454,139, attorney 
docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. paten, application ^nal no 
09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000. (3) U.S^ patent 
application serial no. 09/502,350, a«omey docket no. 25791.8.02. filed on 
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2/10/2000, (4) U.S. patent application serial no. 09/440.338, attorney docket no. 
25791.9.02, filed on 1 1/15/1999. (5) U.S. patent application serial no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent application 
serial no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. 
patent application serial no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. (8) U.S. patent application serial no. 09/588,946. attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial no. 09/559.122. 
attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent application 
serial no. PCT/USOO/18635. attortiey docket no. 25791.25.02. filed on 7/9/2000, 
(11) U.S. provisional patent application serial no. 60/162.671, attorney docket no. 
25791.27, filed on 11/1/1999, (12) U.S. provisional patent application serial no. 
60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent application 
serial no. 60/159.033. attorney docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212,359, attorney docket no. 25791.38. 
filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. provisional patent 
application serial no. 60/221 ,443, attorney docket no. 25791 .45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221 ,645, attorney docket no. 
25791.46. filed on 7/28/2000. (20) U.S. provisional patent application serial no. 
60/233.638. attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent application 
serial no. 60/262,434, attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, 
provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, 
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filed on 1/3/2001; (25) U.S. provisional patent application serial no. 60/303.740. 

attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent 

application serial no. 60/313.453. attorney docket no. 25791.59, filed on 8/20/2001; 

(27) U.S. provisional patent application serial no. 60/317.985. attorney docket no. 

25791.67. filed on 9/6/2001; (28) U.S. provisional patent application serial no. 

60/318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed 
on 10/3/2001, the disclosures of which are incorporated herein by reference. In 
this manner, the perforated tubular member 905 modifies the flow characteristics 
of the perforated tubular member 145 thereby permitting the operator of the 
apparatus 130 to modify the overall flow characteristics of the apparatus. 
[0142] In an alternative embodiment, as illustrated in Fig. 14. a one-way valve 
1405 such as, for example, a check valve fluidicly couples the interior of a pair of 
adjacent perforated tubular members, 145a and 145b, that extract hydrocarbons 
from corresponding subterranean zones A and B. In this manner, If zone B 
becomes depleted, hydrocarbons that are being extracted from zone A will not flow 
into the depleted zone 8. 

[0143] in an alternative embodiment, as illustrated in Fig. 1 5, the apparatus 
1 30 is used to extract geothermal energy from a targeted subterranean geothennal 
zone 1505. In this manner, the operational efficiency of the extraction of 
geothermal energy is significantly enhanced due to the Increased internal diameters 
of the various radially expanded elements of the apparatus 130 that permit greater 
volumetric flows. 

[0144] In an alternative embodiment, the perforated tubular members, 145, 
210, 212, 216,218. and 1305 of the apparatus 130 maybe cleaned by further radial 
expansion of the perforated tubular members. In an exemplary embodiment, the 
amount of further radial expansion required to clean the radial passages of the 
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u 910 212 216 218. and 1305 of the apparatus 

perforated tubular members 145. 210. 212. zio. ^ 

130 ranged from about 1 % to 2%. 

An apparatus has been described ma. includes a zona, ,so,a«o„ 
Cb,yindudJLorn,oreso,idtubu,armen,bers,eaihsondU.bu.arn,e.ber 

w Zne or n,L ex.en,aueau. and one or .ore perforated n-bular n^^r^^ 
Tp^to so,« tubular members, and a sboe coupled to tbe zona «^abo 
rlv. .n an exemplary embodiment, the zona, isolation 
„" rone or more lntem,ediate sCid tubular members ->^^-'_^^^'^ 
reLamon.tbeper.rated.ubu.rmembers,eacH— ^^^^^ 

member including one or more external seals. In an exeniplary embodiment, the 
r:;lassembV.rther.cludesoneormo.vah.membe.for.^^^^^^^ 

the flow of fluidic materials between the tubular members. In an e ernpla., 
rrd^en.,oneormoreo,thelnten.edia.esolldb.bularmembers.nCudeoneor 

;:r"'"rpiratushasa^beendescHbedthatinc,udesazonaliso.a^ 

Zl^ that InJles one or more primary solid tubulars. each pnman,^ 
rri!oludingoneo,moreex.en,alannularseals,npedora.edtubularscopl^ 

Tthe mary o«d tubu^rs, and n-f mten^ediate solid tubulars coupled tad 

t;erralngthepe,fo,..ed.ubulars,eacHlntem«diateso^ 
otTmore external annu.r sea., and a shoe coup.d to the zonal «o.t,on 

louT A ™*od o, isolating a firs, subterranean zone f,»m a s^d 
l^neanzoneinawellborehasaisobeendescdbedmatlncludes^^^^^^^ 

one or more primary scl« tubulars w«,in the wellbore. the pnman, so^tubu^^ 
t^ver.ng^^flr.tsubter.Bneanzone.positionlngoneormorepe.tor.^^^'s 

.Ithln the wellbce, the perforated tubulars traversing the -c"-;^ ^ 
zone, fluid* coupling me perforated tubulars and the pnmary sol,d tubulars. 
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preventing the passage of fluids from the first subterranean zone to the second 
subten-anean zone within the wellbore external to the solid and perforated tubulars. 
[0148] A method of extracting materials from a producing subten-anean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more primary solid tubulars within the 
wellbore. fluidiclycoupling the primary solid tubulars with the casing, positioning one 
or more perforated tubulars within the wellbore. the perforated tubulars traversing 
the producing subterranean zone, fluidicly coupling the perforated tubulars with the 
primary solid tubulars. fluidicly isolating the producing subterranean zone from at 
least one other subten^nean zone within the wellbore. and fluidicly coupling at least 
one of the perforated tubulars vwth the producing subterranean zone. In an 
exemplary embodiment, the method further Includes controllably fluidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0149] An apparatus has also been described that includes a subterranean 
fonnation including a wellbore. a zonal isolation assembly at least partially 
positioned within the wellbore that includes one or more solid tubular members, 
each solid tubular member including one or more external seals, and one or more 
perforated tubular members coupled to the solid tubular members, and a shoe 
positioned wrthin the wellbore coupled to the zonal isolation assembly, wherein at 
least one of the solid tubular members and the perforated tubular members are 
fomied by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further includes one or more 
intermediate solid tubular members coupled to and interleaved among the 
perforated tubular members, each intermediate solid tubular member including one 
or more external seals, wherein at least one of the solid tubular members, the 
perforated tubular members, and the intennediate solid tubular members are 
fonned by a radial expansion process perfonped within the wellbore. In an 
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exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for dontroiling the flow of fluids between the solid tubular members 
and the perforated tubular members. In an exemplary embodiment, one or more 
of the intermediate solid tubular members include one or more valve members for 
controlling the flow of fluids between the solid tubular members and the perforated 
tubular members. 

[0150] An apparatus has also been described that includes a subterranean 
formation including a wellbore. a zonal isolation assembly positioned within the 
wellbore that includes one or more primary solid tubulars, each primary solid tubular 
including one or more external annular seals, n perforated tubulars positioned 
coupled to the primary solid tubulars, and n-1 intermediate solid tubulars coupled 
to and interieaved among the perforated tubulars, each intermediate solid tubular 
including one or more external annular seals, and a shoe coupled to the zonal 
isolation assembly, wherein at least one of the primary solid tubulars, the perforated 
tubulars, and the intemiediate solid tubulars are formed by a radial expansion 
process performed within the wellbore. 

[0151] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more primary solid tubulars within the wellbore. the primary solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean 
zone, radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore, fluidicly coupling the perforated tubulars and the 
primary solid tubulars, and preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars. 

[01 52] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore induding a casing, has also been 



described that includes positioning one or more primary solid tubulars within the 
wellbore. positioning one or more perforated tubulars within the weilbore. the 
perforated tubulare traversing the producing subterranean zone, radially expanding 
at least one of the primary solid tubulars and the perforated tubulars within the 
wellbore. fluldlcly coupling the primary solid tubulars with the casing, fluidicly 
coupling the perforated tubulars with the primary solid tubulars, fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wellbore. and fluidicly coupling at least one of the perforated tubulars with the. 
producing subterranean zone. In an exemplary embodiment, the method further 
includes controllably fluidicly decoupling at least one of the perforated tubulars from 
at least one other of the perforated tubulars. 

[0153] An apparatus has also been described that includes a subterranean 
fomiation including a wellbore. a zonal Isolation assembly positioned within the 
wellbore that includes n solid tubular members positioned within the wellbore. each 
solid tubular member including one or more external seals, and n-1 perforated 
tubular members positioned within the wellbore coupled to and interleaved among 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 
zonal isolation assembly. In an exemplary embodiment, the zonal isolation 
assembly further comprises one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. In 
an exemplary embodiment, one or more of the solid tubular members include one 
or more valve members for controlling the flow of fluids between the solid tubular 
members and the perforated tubular members. 

[0154] A system for isolating a first subterranean zone from a second 
subten^anean zone fn a wellbore has also been described that includes means for 
positioning one or more primary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subten^anean zone, means for positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the 
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second subterranean zone, means forfluidicly coupling the perforated tubutars and 
the primary solid tubuiars, and means for preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore 
external to the primary solid tubulars and the perforated tubulars. 
[01 55] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means forfluidicly coupling the primary solid tubulars with the 
casing, nieans for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subterranean zone, means for 
fluidicly coupling the perforated tubulars with the primary solid tubulars. means for 
fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore. and means forfluidicly coupling at least one 
of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the system further includes means for controllably fluidicly decoupling 
at least one of the perforated tubulars from at least one other of the perforated 
tubulars. 

[0156] A system for isolating a first subterranean zone from a second 
subterranean zone In a wellbore has also been described that includes means for 
positioning one or more prinriary solid tubulars within the wellbore, the primary solid 
tubulars traversing the first subten^anean zone, means for positioning one or more 
perforated tubulars within the wellbore, ttie perforated tubulars traversing the 
second subterranean zone, means for radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore. means for fluidicly 
coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars. 
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[01 57] A system for extracting materials from a produdng subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more primary solid tubulars 
within the wellbore, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the producing subterranean zone, 
means for radially expanding at least one of the primary solid tubulars and the 
perforated tubulars within the wellbore, means for fluidicly coupling the primary solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore, and means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone. In an exemplary embodiment, the system further includes means for 
controllably fluidicly decoupling at least one of the perforated tubulars from at least 
one other of the perforated tubulars. 

[01 58] A system for Isolating subtenanean zones traversed by a wellbore has 
also been described that Includes a tubular support member defining a first 
passage, a tubular expansion cone defining a second passage fluidicly coupled to 
the first passage coupled to an end of the tubular support member and comprising 
a tapered end, a tubular liner coupled to and supported by the tapered end of the 
tubular expansion cone, and a shoe defining a valveable passage coupled to an 
end of the tubular liner, wherein the tubular liner includes one or more expandable 
tubular members that each include a. tubular body comprising an intemiediate 
portion and first and second expanded end portions coupled to opposing ends of 
the intermediate portion, and a sealing member coupled to the exterior surface of 
the intemiediate portion, and 

one or more slotted tubular members coupled to the expandable tubular members, 
wherein the inside diameters of the other tubular members are greater than or equal 
to the outside diameter of the tubular expansion cone. In an exemplary 



embodiment, the wall thicknesses of the first and second expanded end portions 
are greater than the wall thickness of the intermediate portion. In an exemplary 
embodiment, each expandable tubular nnember further includes a first tubular 
transitionary member coupled between the first expanded end portion and the 
intermediate portion, and a second tubular transitionary member coupled between 
the second expanded end portion and the intennediate portion, wherein the angles 
of inclination of the first and second tubular transitionary members relative to the 
intermediate portion ranges from about 0 to 30 degrees. In an exemplary 
embodiment, the outside diameter of the intermediate portion ranges from about 75 
percent to about 98 percent of the outside diameters of the first and second 
expanded end portions. In an exemplary embodiment, the burst strength of the first 
and second expanded end portions Is substantially equal to the burst strength of the 
Intermediate tubular section. In an exemplary embodiment, the ratio of the Inside 
diameters of the first and second expanded end portions to the interior diameter of 
the intemnediate portion ranges from about 100 to 120 percent. In an exemplary 
embodiment, the relationship between the wall thicknesses t,. tj, and t,frr of the first 
expanded end portion, the second expanded end portion, and the Intermediate 
portion, respectively, of the expandable tubular members, the inside diameters D,. 
Dj and D,nt of the first expanded end portion, the second expanded end portion, 
and the intermediate portion, respectively, of the expandable tubular members, and 
the inside diameter D„e«iere of the wellbore casing that the expandable tubular 
member will be inserted into, and the outside diameter of the expansion cone 
that will be used to radially expand the expandable tubular member within the 
wellbore is given by the following expression: 

Dwellbore-2*t,>D, >-^-[(/, -t„„'yD^+t^*D^] 

wherein t, = tj; and wherein = Dj. In an exemplary embodiment, the tapered end 
of the. tubular expansion cone Includes a plurality of adjacent discrete tapered 



sections. In an exemplary embodiment, the angle of attack of the adjacent discrete 
tapered sections increases in a continuous manner from one end of the tubular 
expansion cone to the opposite end of the tubular expansion cone. In an exemplary 
embodiment, the tapered end of the tubular expansion cone includes an paraboloid 
body. In an exemplary embodiment, the angle of attack of the outer surface of the 
paraboloid body increases in a continuous manner from one end of the paraboloid 
body to the opposite end of the paraboloid body. In an exemplary embodiment, the 
tubular liner comprises a plurality of expandable tubular members; and wherein the 
other tubular members are interleaved among the expandable tubular members. 
[01 59] A method of isolating subterranean zones traversed by a wellbore has 
also been described that includes positioning a tubular liner within the wellbore, and 
radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
portions of the tubular liner are radially expanded into engagement with the 
wellbore. In an exemplary embodiment, the remaining portions of the tubular liner 
are not radially expanded. In an exemplary embodiment, one of the discrete 
portions of the tubular liner is radially expanded by injecting a fluidic material into 
the tubular liner; and wherein the remaining ones of the discrete portions of the 
tubular liner are radially expanded by pulling an expansion cone through the 
remaining ones of the discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
wellbore and one or more of the tubular members are not radially expanded into 
engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore comprise a portion 
that is radially expanded into engagement with the wellbore and a portion that is not 
radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the tubular liner includes one or more expandable tubular members 



that each include a tubular body comprising an intermediate portion and first and 
second expanded end portions coupled to opposing ends of the Intermediate 
portion, and a sealing nnember coupled to the exterior surface of the intemnediate 
portion, and one or more slotted tubular members coupled to the expandable 
tubular members, wherein the inside diameters of the slotted tubular members are 
greater than or equal to the maximum inside diameters of the expandable tubular 
members. In an exemplary embodiment, the tubular liner includes a plurality of 
expandable tubular members; and wherein the slotted tubular members are 
interleaved among the expandable tubular members. 

[01 60] A system for isolating subten-anean zones traversed by a wellbore has 

also been described that includes means for positioning a tubular liner within the 

wellbore, and means for radially expanding one or more discrete portions of the 

tubular liner into engagement with the wellbore. In an exemplary embodiment, a 

plurality of discrete portions of the tubular liner are radially expanded into 

engagement with the wellbore. In an exemplary embodiment, the remaining 

portions of the tubular liner are not radially expanded. In an exemplary 

embodiment, one discrete portion of the tubular liner is radially expanded by 

injecting a fluidic material into the tubular liner; and wherein the other discrete 

portions of the tubular liner are radially expanded by pulling an expansion cone 
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through the other discrete portions of the tubular liner. In an exemplary 

embodiment, the tubular liner includes a plurality of tubular members; and wherein 

one or more of the tubular members are radially expanded into engagement with the 

wellbore and one or more of the tubular members are not radially expanded into 

engagement with the wellbore. In an exemplary embodiment, the tubular members 

that are radially expanded into engagement with the wellbore include a portion that 

is radially expanded into engagement with the wellbore and a portion that is not 

radially expanded into engagement with the wellbore. 
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[0161] An apparatus for isolating subterranean zones has also been 
described that includes a subterranean formation defining a borehole, and a tubular 
liner positioned in and coupled to the borehole at one or more discrete locations. 
In an exemplary embodiment, the tubular liner is coupled to the borehole at a 
plurality of discrete locations. In an exemplary embodiment, the tubular liner is 
coupled to the borehole by a process that includes positioning the tubular liner 
within the borehole, and radially expanding one or more discrete portions of the 
tubular liner into engagement with the borehole. In an exemplary embodiment, a 
plurality of discrete portions of the tubular liner are radially expanded into 
engagement with the borehole. In an exemplary embodinient, the remaining 
portions of the tubular liner are not radially expanded. In an exemplary 
embodiment, one of the discrete portions of the tubular liner is radially expanded by 
Injecting a fluidic material into the tubular liner; and wherein the other discrete 
portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary 
embodiment, the tubular liner comprises a plurality of tubular members; and wherein 
one or more of the tubular members are radially expanded into engagement with the 
borehole and one or more of the tubular members are not radially expanded into 
engagement with the borehole. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the borehole include a portion that 
is radially expanded into engagement with the borehole and a portion that is not 
radially expanded into engagement with the borehole. In an exemplary 
embodiment, prior to the radial expansion the tubular liner includes one or more 
expandable tubular members that each Include a tubular body comprising an 
intemnediate portion and first and second expanded end portions coupled to 
opposing ends of the intermediate portion, and a sealing member coupled to the 
exterior surface of the intermediate portion, and one or more slotted tubular 
members coupled to the expandable tubular members, wherein the inside 



diameters of the slotted tubular members are greater than or equal to the maximum 
inside diameters of the expandable tubular members. In an exemplary 
embodiment, the tubular liner includes a plurality of expandable tubular members; 
and wherein the slotted tubular members are interleaved among the expandable 
tubular members. 

[0162] An apparatus has been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members 
coupled to the solid tubular members, one or more flow control valves operably 
coupled to the perforated tubular members for controlling the flow of fluidic materials 
through the perforated tubular members, one or more temperature sensors operably 
coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one 
or more flow sensors operably coupled to one or more of the perforated tubular 
members for monitoring the operating flow rate within the perforated tubular 
members, a shoe coupled to the zonal isolation assembly, and a controller operably 
coupled to the flow control valves, the temperature sensors, the pressure sensors, 
and the flow sensors for monitoring the temperature, pressure and flow sensors and 
controlling the operation of the flow control valves. At least one of the solid tubular 
members arid the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

[0163] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore. the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the second subten-anean zone, radially expanding 
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at least one of the primary solid tubulars and perforated tubulars within the wellbore, 
fluidicly coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids firom the first subterranean zone to the second subtenranean zone 
within the wellbore external to the solid tubulars and perforated tubulars, monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 64] A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone, radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore. fluidicly coupling at least one 
of the perforated tubulars with the producing subten-anean zone, monitoring the 
operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and controlling the flow of fluidic materials through the 
perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0165] A system for isolating a first subteranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, means for positioning one ornnore perforated 
tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
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and perforated tubulars within the wellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars. means for preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zone within the 
wellbore external to the solid tubulars and perforated tubulars, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars. and means for controlling the flow of fiuidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[0166] A system for extracting materialsfrom a producing subterranean zone 
In a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore, means for positioning one or more perforated tubulars within the wellbore, 
the perforated tubulars traversing the producing subten-anean zone, means for 
radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore. means for fluidicly coupling at least one of 
the perforated tubulars with the producing subtenranean zone, means for monitoring 
the operating temperatures, pressures, and flow rates within one or more of the 
perforated tubulars, and means for controlling the flow of fiuidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

[01 67] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated 
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tubular members for sealing at least some of the radial passages of the perforated 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one 
of the solid tubular members and the perforated tubular members are formed by a 
radial expansion process perfomied within the wellbore, and the solid tubular liners 
are formed by a radial expansion process performed within the wellbore. 
[0168] A method of isolating a first subterranean zone from a second 
subten-anean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore, the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to 
the primary solid tubulars and perforated tubulars, positioning one or more solid 
tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defomiing the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

[0169] A method of extracting nriaterialsfrorh a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subten-anean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean 



zone Within me wellbore. fluidi* coupling a. leas, one of *a perfo«.ed .ubulars 
I7e producing subterranean zone, pcs^oning one or n^re solid tubular Hners 
;I.nteJo,oneorn,oreo,.heperfora,edtubulars.ar,drad.l.yexp3nd«^ 

;p,ast,cal^de*,,n,lng .he solid tubularliners Within tbe interior ofoneor^e 
o,Jper,orated.ubu.a,stofluididyseala.,eastsomeof.heradia,passageso,.he . 

"TrTsiern for iso.a«ng a first subterranean .one fron, a second 
ubteianeanzonelnav^llbore has auobsendescribed that in^ud^^^^^^^^^^^ 

pos«ioning one or n^ore solid Utbulars ^ «« Wellbore. .he soM Wbu^r. 
:e.ing.hef,rstsub.erraneanzone.n,eans.orposi«oningor«orn»repe^^^ 

Llars each induding one or more radial passages w«hin the we^bore^ ^e 
dilated tubulars traversing the second subterranean zone, means ..r «d. »y 
Txpandlng at teas, one of the solid tubu^rs and perforated h^bulars v«.h.n »e 
Z2,mea„sfor,,u.U.ycou,ing.hepe.o,ated.ut,ul3rsandthasor.tub.a.^ 

^3nsforpr^n.ng*epassageof..«s,,o.nthe«rstsubte^nean.o^^^^^^^^^ 
second subterranean zone wi*in.hewellb«ee=demal to the pnmarysolKl tubua^ 

rndperfor^.ubu.ars.,neansforposltion.goneorn,oresolidtubular,,^.sw^^^^^ 

the interior of one or more of tt,e perforated tubulars, and n,eans for rad.ally 
::lgandp,as«oal.deforn,ingtheso«tubuU,r..e,swHhln.^^^^^^^^^ 
or more of the perforated tubulars io fluWid, seal a. leas, some of me .«d,al 
passages of the perforated tubulars. 

B,171] According to another aspect of the present invenUon. a system for 
extracting matenals from a prcdudng subterranean zone in a -"^■^ ^ ^ 
portion of the wellborn Including a casing, has also been descnbed that ir^udes 
means for pos«on»,g one or more scBd tubulars within the j;-^ 
posftioning one or more perforated tubuU,rs each including one - 
passages «*in the we«bore. the perforated tubulars traversrng ^^<^'1 
subteLean zone, means for radially expanding at teast one of the sol,d tubulars 



and the perforated tubulars within the wellbore. means forfluidicly coupling the solid 
tubulars with the casing, means forfluidicly coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the producing subterranean zone from 
at least one other subterranean zone within the wellbore. means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean 
zone.means for positioning oneor more solid tubular liners within the interior of one 

or more of the perforated tubulars, and 

means for radially expanding and plastically defomiing the solid tubular liners within 
the interior of one or more of the perforated -tubulars to fluidicly seal at least some 
of the radial passages-of the perforated tubulars. 

[0172] An apparatus has also been described that includes a zonal isolation 
assembly including: oneor more solid tubular members, each solid tubular member 
including one or more extemal seals, one or more perforated tubular members each 
Including radial passages coupled to the solid tubular members, and a sealing 
material coupled to at least some of the perforated tubular members for sealing at 
least some of the radial passages of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. 

[0173] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore. the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to 
the primary solid tubulars and perforated tubulars. sealing off an annular region 
wrthin at least one of the perforated tubulars. and injecting a hardenable fluidic 



sealing ™terial Into m Scaled annular regions of the perforated tubulars to seal 
oft at least some of the radial passages of the perforated tubulars. 
,01741 A method of extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbom induding a casing, has also been 
described that includes positioning one or more solid tubulars within the wellb»e 
posKioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the produang 
subterranean zone, radially expanding at leas, one of the solid tubula.. and the 
perforated tubulars within the wellbore; fluididy coupling the solid tubulars wrth the 
easing, fluidicly coupling the perfected tubulars with the solid tubulars, fluididy 
isolating the produdng subtenanean zone from at least one other subterranean 
.one within the wellbore, fluidicly coupling at least one of the perfomted tubulais 
with the produdng subterranean zone, sealing off an annular region within at leas 
one of the perforated tubulars, and injecting a hardenable lluidic sealing matenal 
into the sealed annular regions of the perforated tubulars to seal off at least some 
of the radial passages of the perforated tubulars. 

[0176] A system for isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, «,e solid tubula^ 
traversingthefirstsubter.aneanzone.meansfbrpositioningoneormoreperforated 

tubulars ead. induding one or more .adial passages within the wellbore tl^ 
perforated tubulars traversing the second subterranean zone, means for rad-aBy 
expanding at least one of the soM tubulars and perforated tubula-s withm the 
wellbore, means for fluididy coupling the perforated tubulais and the solid tubulars, 
means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. means for sealing off an annular region within at least one 
of the perforated tubular., and means for injecBng a hardenable fluidic sealing 
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material mtothe sealed annular regior^s of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

[0176] A system for extracting materials from a producing subterranean zone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars withm the 
wellbore. means for positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for sealing off an annular region within at least 
one of the perforated tubulars. and means for injecting a hardenable fluidic sealing 
materialinto the sealed annularregionsofthe perforated tubulars to seal off at least 

some of the radial passages of the perforated tubulars. 

10177] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subterranean formation 
including^ one or more solid tubular members, each solid tubular member including 
one or more extemal seals, one or more perforated tubular members coupled to the 
solid tubular members, and a shoe coupled to the zonal isolation assembly. At least 
one of the solid tubular members and the perforated tubular members are iormed 
by a radial expansion process performed within the wellbore. and at least one of the 
perforated tubular members are radially expanded into intimate contact with the 
subterranean fomiation. In an exemplary embodiment, the perforated tubular 
members that are radially expanded into intimate contact with the subterranean 
fomiation compress the subten-anean fomnation. 



„„8] A method of »ola«n9 a firs. su«e,ranean zone from a second 
leLnean zone in a wellbore has also been desCbed .ha. includes pos»,on,r^ 
one or more solid tubuiars v*ln *e weilbore. tt« sdk. tibulars .ravers,ng me firs. 
.iranzone.pos.onin.oneorn,oreperfora.ed.ubu(a.w«hin.he^^^^^^^ 

inciuding one or nK.re radiai passages, .he peKora,ed tubuiars .avers,ng f,. 
setlsubteLean zone, radiai, expanding a. leas, one of «,e pnmary so^ 
rbr.andperfor^ed.ubu.arswi.hin.hewenbore..dia,Vexpandinga.,eas.one 

rfrirfor4dU,bu.rsin.oin«n«.econ.ac.v*hmesecond subterraneans 

U^rcr-Piing me perforated tubular and U,e so«d U.bu,a,., and preven.,ng .he 
pailoffluiifr-*efl,s.sub,er,aneanzone.oa«secondsub.erraneanzone 

rr.L weiibo. extent, to the so«d tubuiars and perforated tubuiars^ n an 
«e.pla,y embodimen., me perforated tubuiars tha. are radiaiiy expanded ,n.o 
la e contac with the second subterranean zone compress «,e second 
Irranean zone. In an exemplary embodiment me memod furmer ,ndud^ 
vibrahng me second sub.erranean zone .0 increase .he rate of reco«n^ of 
hvd Jrbons «om me second subterranean zone, in an ex«.piarv e..» rnen. 
the method furmer inciudes vib..ing me second subterranean zone o C^n .he 
radia, passages of me perforafed tubuiars mat are radially expanded .nto .nhm«e 
conta.^ wfth me second subterranean zone, in an exemplary embod.m nt, me 
Tt^lerindudesapp^ng an ^u.«e^tome perforated tubu^rs ma 

are radial, expanded into inornate contaCwim the second -'''--a" zone ^ 
,„creasemera.eof^ofh,droca,bons.rommesecondsubter.aneanzo„. 

[0179] AmemodofextracUngmateriatefromap.oducingsub.erraneanzone 
in a weilbore, a. teas, a portion o, the weilbore irKluding a casing has also b^n 
described mat indudes positioning one or more soM tubuiars w«h,n me we»b«^ 
posi«oningoneormo,eperforatedtubuia.wi.hinme weilbore eacl^ihcluc^^^^^ 

or more radial passages, the perfora,ed tubuiars traversing me produ»^ 
suwerranean zone, expanding at least one of me soiW u-bulars and me 
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perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, 
fluidicly coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars. fluidicly isolating the producing subterranean zone 
from at least oneothersubterraneanzone within the wellbore. andfluidicly coupling 

at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the perforated tubulars that are radially expanded into 
intimate contact with the producing subterranean zone compress the producng 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. In an exemplary 
embodiment, themethodfurtherincludes vibrating theproduclngsubterraneanzone 

to clean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the producing subtenranean zone. In an exemplary 
embodiment, the method further includes applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact w.th the 
producing subterraneanzone to increase the rate of recovery of hydrocarbons from 

the producing subterranean zone. 

10180] A system for isolating a first subterranean zone from a second 

subtenanean zone in a wellbore has also been described that includes means for 

positioning one or more solid tubulars within the wellbore, the soBd tubula^ 
traversingthefirstsubterranean zone, meansfor positioning oneormore perforated 

fcjbulare within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at teast one of the solid tubulars and perforated tubulars with,n the 
wellbore, means for radially expanding at least one of the perforated tubulars ,nto 
intimate contactwiththesecondsubtenaneanzone,meansforfluidicly coupling the 

perforated tubulars and the solid tubulars, and means for preventing the passage 



of fluids from .he f,rs. subterranean zone to the second subterranean zone «.m,n 
the wellbo. exloma. to the solid tubulars and perforated tubulars. In an exemplary 
en>bodttnent, the means for radially expanding at least one of the perforated 
ttibularsintointimateoontactwfththeseoondsubterraneanzonecompnsesmeans 

for compressing fl>e second subtenanean zone. In an exemplar, embodiment, the 
system further includes means for vibrating the second subterranean zone to 
increasetherateofrecoveryofhydrocarbonsfromthesecondsubterraneanzone. 

,n an exemplaiy embodiment, the system further includes means for vibratmg he 
JZ subllean zone to clean the radial passages of the perforated tubulars 
thatareradially expanded IntolnflmateoontactWrththesecondsubterraneanzone. 

in an exemplary embodiment, «,e system further includes means 'o-PP^'^ - 
i„,puls«e load to the perforated tubulars that are radla^r expanded «to mUmate 
contact with the second subterranean zoneto Increase «,e rate of recovery of 
hydrocarbons from the second subterranean zone. 

roi811 Asystemforextractlngmaterialsfromaproducingsubterraneanzone 
,n a wellbore, at leas, a portion of we«bore including a casing has also been 
described that Includes means for positioning one or more solid tubula. w.h Ure 
^».re,meansforpos«oningoneormoreperfora.ed.ubularswl.hin.hewelb. 

each including one or more radial openings, the perforated tubulars tr„ 
produci„gsubterraneanzone,mea^forradial.yexp3ndlnga.teastoneofthes^^^^ 

ubulars and the perforated tubu^rs ^In .he wellbore. '^^^^2 
expanding a. leas, one of the perforated Urbulars Into in»ma.e contact w«h *e 
pLcing-bterranean zone, means forfluididycoupUng the so»d tubulars ™tl^ me 
calg meansforfluidicly coupling the perforated tubulars««htheso..^.ubula,. 

:rs,«is<.a«ngtheproducingsubterraneanzone.romatle^^^^^^^ 
subte.Taneanzonev*lnftewel«»re,andmeansforflu«,dycoul,nga.te^.^^ 
^theperforatedtubulars wim*eprodu.ngsub.erranean zone, nan exem^^^^ 

embodUnent, the means for radially expanding at leas, one of .he per.ora.ed 
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tubulars into intimate contact with the producing subten-anean zone comprises 
means for compressing the producing subten-anean zone. In an exemplary 
embodiment, the system further includes means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zone. In an exemplary embodiment, the system 
further includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contact with the producing subterranean zone 
to increase the rate of recovery of hydrocarbons from the producing subten^nean 
zone. 

[0182] An apparatus has also been described that includes a zonal isolation 
assembly positioned within a wellbore that traverses a subten-anean formation and 
includes a perforated wellbore casing, including: one or more solid tubular 
members, each solid tubular member including one or more external seals, one or 
more perforated tubular members coupled to the solid tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are fonned by a radial expansion process 
performed within the wellbore. and at least one of the perforated tubular members 
are radially expanded into intimate contact with the perforated wellbore casing. In 
an exerriplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

[0183] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes positioning one 
or more solid tubulars within the wellbore, the solid tubulars traversing the first 



I including one or n,ore radiai passages, the perforated tubulars .ravers.ng . 
^ d subteLean zone, radiaiiy expanding at ieas. ,ne o, the pnn,arv so„d 
Lr.andperfo.tedtubu,a.-n.bewe.,bc.,rad.,.e,^^^^^^^^^^^^ 

0, .He perforated .ubuiars into in«n«.e contact wm, perforated cas^^^^^^^^^^^^ 
coupiingthe perforated tubula-sandthesolidtubulars. and prevent-ngthepassage 

0 1 from the flrst subterranean zone to the second subterranean zone w*.n 
l"Leex.ernai.otheso,«,ubu,arsandperfora.edtubu.ars.inane><en,p^ry 

:ni.theperforatedtubu,arsthatarerad.,,yexpanded.toin«.^con^^^ 
v^th ^ perforated casing compress the second subterranean zone. In a^ 
Iclpiary embod.,^.., the me«,od further includes vibra«ng the second 

rrlln zone to .case the rate of recovery of ^^-^^^^^^^^ 

,«no In an exemplary embodiment, the method further 
•tpcond subterranean zone, in an exempwiy 

^resvibraangthesecondsubtenaneanzonetocteantheradiaipassage^^^^ 
perforated tubulars mat are radiany expanded into intm«te contact w,.h the 
Terford casing, in an exemplary embodiment «.e method further .nclud 
pj; animpuLe,oadto.heperforated.ubula.tha.areradia,,yex^^^^^ 

late contact wKh the perforated casing to increase the rate of recoven, of 
hydroca*ons from the second subterranean zone. „,„,one 
0184, AmethodofextraCingmateriaMromaproducingsubterraneanz^e 

rio..atieastaport.nof.he»ellbore,ncludi„ga^.g^^^^^^^^ 
..^na that traverses the producing subterranean zone, has also been oe 
:::c!dZsLingoneormoresoi.. 

!n more perforated tubu^rs «ith. ^ -ID^ore each including one or m.e 
al passages, the perfected tub.ars t,ave.i,« .he P-^"<^"« J"^— 
zone, Llally expanding at least one o, the soiM tubuiars and the ^« 
tubuiars within the wellbore, radially expanding at least one of the perforated 
ba:intointimatecon.actw«h*eperfo.tedcas.g,«..coupi,ngthe»^^ 
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tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the producing subten^nean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the producing subten-anean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing compress the producing subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
subterranrean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone, in an exemplary embodiment, the method further 
includes vibrating the producing subterranean zone to clean the radial passages of 
the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing. In an exemplary embodiment, the method further Includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated tubulars to increase the rate of recovery of 
hydrocarbons from the producing subterranean zone. 

[0185] A system for isolating a first subterranean zone from a second 
subten-anean zone in a wellbore that includes a perforated casing that traverses the 
second subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the firet subterranean zone, means for positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the 
wellbore, means for radially expanding at least one of the perforated tubulars into 
intimate contact with the perforated casing, means for fluidicly coupling the 
perforated tubulars and the solid tubulars, and means for preventing the passage 
of fluids from the first subterranean zone to the second subterranean zone within 
the wellbore extemal to the solid tubulars and perforated tubulars. In an exemplary 
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embodiment, the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the 
system further includes means for vibrating the second subterranean zone to 
increase the rate of recovery of hydrocarbons from the second subterranean zone. 
In an exemplary embodiment, the system further includes means for vibrating the 
second subtenranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into Intimate contact with the perforated casing. In an 
exemplary embodiment, the system further Includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the second subten-anean zone. 

[01 86] A system for extracting materials from a producing subterranean zone 
in a wellbore, at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subten^nean zone, has also been described 
that includes means for positioning one or more solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radially 
expanding at least one of the perforated tubulars into intimate contact with the 
perforated casing, means for fluidicly coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means 
for fluidicly isolating the producing subten-anean zone from at least one other 
subterranean zone within the wellbore, and means for fluidicly coupling at least one 
of the perforated tubulars with the produdng subteneinean zone. In an exemplary 
embodiment, the means for radially expanding at least one of the perforated 
tubulars into Intimate contact with the perforated casing comprises means for 



compressing the producing subterranean zone. In an exemplary embodiment, the 
further Includes means for vibrating the producing subterranean zone to increase 
the rate of recovery of hydrocarbons from the producing. subten^anean zone. In an 
exemplary embodiment, the system further includes means for vibrating the 
producing subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing. In an 
exemplary embodiment, the system further includes means for applying an 
Impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated casing to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

[0187] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one or more external seals, one or more perforated tubular members each 
including radial passages coupled to the solid tubular members, and one or more 
perforated tubular liners each including one or more radial passages coupled to the 
interior surfaces of one or more of the perforated tubular members, and a shoe 
coupled to the zonal isolation assembly. At least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process 
perfomied within the wellbore, and the perforated tubular liners are formed by a 
radial expansion process performed within the wellbore. 

[0188] A method of isolating a first subterranean zone from a second 
subterranean zone in a wellbore has also been described that includes positioning 
one or more solid tubulars within the wellbore. the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars each including one 
or more radial passages within the wellbore, the perforated tubulars traversing the 
second subteranean zone, radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, fluidicly coupling the perforated tubulars and 
the primary solid tubulars. preventing the passage of fluids from the first 



subterraneanzonetoth^ second subterranean zone««thinthewellbo,eex.emalto 

me primaiy sond tubulais and perforated tubulars, positioning one or more 
perflted*,bu,arl«,e,swi*in«,ein.eriorofonecrmoreof..he perforated tubulars, 

andradiall,e.pandinga,Sdp,as«calVdefon.ing«,eperfo,a.ed.ubu,ar„nerswth,n 
the interior of one or more of the perforated tubulars. 

„1891 A method of extraoUng materials from a producing subten^nean zone 
in a vveilbore, at least a portion of the wellbore including a casing h^ also been 
described that includes positioning one or mo-e solid tubulars thewellbo™ 
posittoning one or more perforated tubulars each including cne "r ™- radra^ 
passages w«H^ «.e wellbore, the perforated tubulars traversing the produc^g 
ubterLean zone, radial^ expanding a, least one of the solid *ibu^.s and m 
perforated tubulars within the v^llbore. .u*ly coupling the solid tubulars w*h the 

catg mm coupling «» Pejorated tubular. w«h the sol. tubulars. flu^,cly 
the pLuomg subterranean zone from at leas, one other subterranean 
one lnthewe,.ore,«uidic, coupling at^s. one Of the perforate^^^^^^^^^^ 

Wrth the producing subterranean zone, positioning one or Perfora^ ^ ^ 
liners within the interior of one or more of the perforated tubulars, and radrally 
lrprnringandplas«calMefom,ingtheperfora.ed tubular linerswithintherntencr 

of one or more of the perforated tubulars. , ^nd 

mm A system for isolating a first subtenanean zone from a second 
LeLean zone in a wellbore has a.o been described that inc-udes J^ns 'o^ 

pos«on,;g one or more solid tubulars within the wellbore, the solrd 
L.singthefirstsubterraneanzone,meansforpositioningoneormoreerforMed 

n^bulars each in^uding or,e or more radi. passages w«hin the ,.^0.^ t e 
perforated tubulars traversing the second subterranean zone, means for «d,aNy 

Lpanding at ^st one of the sCid tubulars and perforated 
Jilbore,means.orfluidicly coupling t.«perfbratedU,bularsand.hesolK..ubda^ 

means for preventing the passage of fluids from the first subterranean zone to the 



second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. means for positioning oneor more perforated tubular liners 
within the interior of one or more of the perforated tubulars, and means for rad.ally 
expanding and plastically deforming the perforated tubular liners within the .ntenor 
of one or more of the perforated tubulars. 

[01911 Asystemforextractingmaterialsfromaproducingsubterraneanzone 
in a wellbore. at least a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars within the 
wellbore. means for positioningoneormore perforated tubularseach including one 

or more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterraneanzone.means for radially expandingatleast one ofthe solid 

tubulars and the perforated tubulars within the wellbore. meansforfluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars. means for fluidicly Isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, means for positioning one or more perforated tubular 

liners within the interior of one or more of the perforated tubulars. and means for 
radially expanding and plastically defom^ing the perforated tubular liners within the 
interior of one or more of the perforated tubulars. 

[01 921 An apparatus has also been described that Includes a zonal isolation 
assembly including: one or moresolidtubularmembers.eachsolidtubularmember 

including oneormore external seals, two ormore perforated tubularmembers each 
including radial passages coupled to the solid tubular members, and one or more 
one-way valves for controllably fluidicly coupling the perforated tubular members, 
andashoecoupled to the zonal isolation assembly. At leastone of thesolid tubular 

members and the perforated tubular members are fomied by a radial expansion 
process performed within the wellbore. 
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[0,931 A method of isolating a first subterranean zone from a second 
subterranean zonehavingapluralityofproducingzonesinawellborehasalsobeen 

described that includes positioning one or a»re solid tubul.ars within the wellbore, 
solid tubulars traveling the first subterranean zone, positioning two or more 
perforated tubularseach including one orn,o.».adialpassages within the vvellbore. 
Lperfb,atedtubularstrave-singthesecondsubter«neanzone,radiallyexpandmg 

atleastoneofthesolidtubula,sandperforatedtubula.«withinthewe«bore,flu,d.cly 

coupling the perforated tubulars and the primary solid tubula-s, preventing the 
passageoffluidsfrommeflrstsubterraneanzonetothesecondsubterraneanzone 

Lhln the wellbore external to the primary solid tubulars and perforated tubulars 

and preventing fluids from passing from one of the producing zones that has not 

been depleted to one of the producing zones that has been depleted. 

10194] A method of extracting materials from a wellbore having a plurality of 

produoingsubten^neanzones.atleastaportionofthewellboreincludingacas,ng, 

hasalsobeen described thatlncludes positioning oneor more solid tubulars w,th,n 

the wellbore. posrUoning t«o or perforated tubulars each including one or 
more radial passages wfthin the wellbore, the perforated tubulars traversrng the 
producing subterranean zones, radial^ expanding at least one of the so d ^bula. 
and the perforated tubular within the,wellbo.e, fluldicly coupling the solid tubular. 
With the casing, fluldicly coupling the perforated tubulars v«th the solid tubular^ 
fluididy -isolating the producing subterranean zone from at least one other 
subterranean zone v^thin the wellbore. fluldicly coupling at least »,e of ff,e 
perforated tubulars with the producing subterranean zone, preventing fluids from 
passingfrom one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

,01951 A system for isolating a first subterranean zone from a second 
subterraneanzonehavingapluraHtyofprodudngzonesinaw^lborehasalsobeen 

described that includes means for positioning one or more solid tubulars w«hin the 



wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars .traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars 
and perforated tubulars within the v/ellbore. means for fluidicly coupling the 
perforated tubulars and the solid tubulars. means for preventing the passage of 
fluids from the first subterranean zone to the second subten-anean zone wnthin the 
wellbore external to the primary solid tubulars and perforated tubulars. means for 
positioning one or more perforated tubular liners within the interior of one or more 
of the perforated tubulars. and means for preventing fluids from passing from one 
of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

[0196] A system for extracting materials from a plurality of producing 
subterranean zones in a wellbore. at least a portion of the wellbore including a 
casing, has also been described that includes means for positioning one or more 
solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zones, means for radially 
expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, means for fluidicly coupling the solid tubulars with the casing, means for 
fluidicly coupling the perforated tubulars with the solid tubulars. means for fluidicly 
isolating the producing subterranean zone from at least one other subterranean 
zonewithinthewellbore. meansforfluidiclycoupling at least one of the perforated 
tubulars with the producing subterranean zone, means for positioning one or more 
perforated tubular liners wfthin the interior of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 



101971 An apparaiiis for extracting geothermal eftSrgy from a subterranean 
formation containing a source of geothemial energy iras also been described that 
incudes a zona, isolation assembly positioned «Wn tt« subterranean fomratron 
including: oneormore solid tubular members, each solidtubularmemberinclud-ng 

oneormoreextemalseals.oneorr„oreperforated tubular members eachincludmg 
radial passages coupled to the solid tubular members, and one or more perforated 

tubular liners each including one or more radial passages coupled to the intenor 
surfaces of one or moreof the perforated tubularmembers,andashoecoupledto 

the zonal illation assembly. At least one of the solid tubular members and the 
perforated tubular members are fomred by a radial expansion process perfom>ed 

within the weilbore. 

[0198] A method of isolating a first subterranean zone from a second 
subterranean zone including a source of geothem,al energy in a weilbore has ateo 
been described that includes positioning one or more solid tubulars «*« the . 
wellbo-B, the solid tubulars traversing the first subterranean zone, positioning one 
or more perforated tubulars each including one o, more radial passages 
weilbore, the perforated tubular, traversing the second subterranean zone md,a«y 
expanding at teast one of the solid tubulars and perforated ^^J^^ 
weilbore, flu«idy coupling the perforated tubulars and the pnmary sol d tubula s^ 
prevenung the passage of fluHs from the firs, subterianean ->^^^ 2^ 
subterranean zone within the weilbore external to the primary sol,d tubular and 
perforated tubulars. posfttoning one or m<.e perforated tubular liners w*h. the 
Lor of one or more of «.e perforated tubulars, and radially expanding and 
plastically defomrlng the perforated tubular liners Within the interior of one or more 

of the perforated tubulars. 

ro„9, A method of extracting geothem,al energy from a subterranean 
Uhemralzonelna weUbore, at least a porflon of the weilbore including a cas,ng. 
has also beendescdbedthat includes poswoningone or moresoM tubularswIhrn 
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the wellbore. positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothemial zone, radially expanding at least one of the solid tubulars 
and the perforated tubulars within the wellbore. fluidicly coupling the solid tubulars 
with the casing, fluidicfy coupling the perforated tubulars with the solid tubulars. 
fluidicly isolating the subterranean geothemial zone from at least one other 
subterranean zone wrthin the wellbore. and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 
[0200] A system for isolating a first subten-anean zone from a second 
geothemial subterranean zone in a wellbore has also been described that includes 
means for positioning one or more solid tubulars within the wellbore. the sohd 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore. 
the perforated tubulars traversing the second geothemial subterranean zone, 
means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore. means forfluidicly coupling the perforated tubulars and 
the solid tubulars. and means for preventing the passage of fluids from the first 
subten-aneanzonetothesecondgeothemialsubterraneanzone within the wellbore 

external to the primary solid tubulars and perforated tubulars. 

[0201] A system for extracting geothemial energy from a subterranean 

geothermal zone in a wellbore. at least a portion of the wellbore including a casing. 

has also been described that includes means for positioning one or more solid 

tubulars within the wellbore. means for positioning one or more perforated tubulars 

each including one or more radial passages within the wellbore. the perforated 

tubularstraversingthesubterraneangeothemialzone.meansforradiallyexpand.ng 

at least one of the solid tubulars and the perforated tubulars within the wellbore. 
means for fluidicly coupling the solid tubulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubulars. means for fluidicly isolating 



the subterranean geothermal zone from at least one other subterranean zone within 
the welibore. and means for fluldiciy coupling at least one of the perforated tubulars 
with the subterranean geothennal zone. 

[0202] An apparatus has also been described that includes a zonal isolation 
assembly including: one or more solid tubular members, each solid tubular member 
including one ormoreextemalseals.oneormore perforated tubular members each 

including one or more radial passages coupled to the solid tubular members, and 
a shoe coupled to the zonal isolation assembly.' At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process perfomied within the welibore. and the radial passage of at least one of the 
perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the welibore. 

[0203] A method of isolating a first subterranean zone from a second 
subterranean zone in a welibore has also been described that includes positioning 
one or more solid tubulars within the welibore. the solid tubulars traversing the first 
subterranean zone, positioning one or more perforated tubulars within the welibore 
each including one or more radial passages, the perforated tubulars traversing the 
second subterranean zone, radially expanding at least one of the primary solid 
tubularsand perforated tubulars within the welibore. fluididy coupling the perforated 

tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore extemal to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the welibore. 

[0204] Amethod of extracting materials from a producing subterranean zone 
in a welibore. at least a portion of the welibore including a casing, has also been 
described that includes positioning one or more solid tubulars within the welibore. 
positioning one or more perforated tubulars within the welibore each including one 



or more radial passages, the perforated tubulars t.aversir,g tt« producing 
subtenanean zone, radially expanding a. leas, one of the solid tubulars and the 
perforated tubulars within the «ellbore,fluidicly coupling the solid tubulars wrth the 

casing, nuidicly coupling the perforated tubulars with the solid tubulars, fluidicly 

■«ola«ng the producing subterranean zone from at leas, one other subterranean 

zone wiflMn the wellbore. fluidicly coupling at least one of me perfora.ed tubulars 

with the producing subtenanean zone, monitoring the operating ten^peratures 

pressures, and flow rates wfthin one or more of the perforated tubular., and 

Cleaning materials from the radial passages of at leas, one of the perforated 

.ubulars by fur«,er radial expansion of th. perforated tubulars within the wellbore^ 

102051 A system for isolating a firs. suMerranean zone from a second 

subterranean zone in a wellbo-e has also been described that includes means for 

positionir^ one or more solid tubulars ^thih the wellbore. the solid ^srs 
ttave-^n8a,efi.s.subterraneanzone.meansfor positioning one or more perforafed 

tubulars witt,in *e wellbore each including one or more radial passages .he 
perforated tubulars traversing the second subterranean zone, means for radraUy 
expanding at leas, one of *e solid tubuters and perforated tubulars wi^in .he 
wellbore.meansforfluidicly coupling the perforated tubularsandthesolidtubula^. 

means for preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the wellborn external to the solW tubulars and 
perforated tubulars. and means for cleaning materials from the radial passes <rf 
at least one of *e perforafed tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 

[0206] A system forextracting materials from a producing subterranean zone 
in a welbore, at leas, a portion of the wellbore including a casing, has also been 
described that includes means for positioning one or more solid tubulars wiWn .he 
wellbore. means for positioning oneor more perforated tubulars within the wellbore 
each including one or more radial passages, ttie perforated tubulars traversrhg tt« 



producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubuiars within the wellbore, means for fluidicly coupling 
the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the wellbore. 

[0207] Although illustrative embodiments of the invention have been shown 
and described, a wide range of modification, changes and substitution is 
contemplated in the foregoing disclosure. In some instances, some features of the 
present invention may be employed without a corresponding use of the other 
features. Accordingly, It is appropriate that the appended claims be construed 
broadly and in a manner consistent with the scope of the Invention. 



What IS claimed is: 



Claims 



1, An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; 

one or more flow control valves operably coupled to the perforated 
tubular members for controlling the flow of fluidic materials 
through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of 
the perforated tubular members for monitoring the operating 
temperature within the perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating 
pressure within the perforated tubular members; and 

one or more flow sensors operably coupled to one or more of the 

i ■ . ■ . ■ 

perforated tubular members for monitoring the operating flow 
rate within the perforated tubular members; and 
a shoe coupled to the zonal Isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensors for monitoring 
the temperature, pressure and flow sensors and controlling the 
operation of the flow control valves; 
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wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore. 



2. A method of Isolating a firet subterranean zone from a second subten-anean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenranean zone; 
positioning one or more perforated tubulars within the wellbore. the 

perforated tubulars traversing the second subten-anean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fluidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subten^nean zone to the 

second subtenanean zone within the wellbore external to the solid 

tubulars and perforated tubulars; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow 

rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore. the 

perforated tubulars traversing the producing subten-anean zone; 
radially expanding at least one of the solid tubulars and the perforated 

^\ 



tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubulars; and 
controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow 

rates. 

4. A system for isolating a first subterranean zone from a second subterranean 

zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore. the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars within the wellbore. 

the perforated tubulars traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; 
means for monitoring the operating temperatures, pressures, and flow rates 

within one or more of the perforated tubulars; and 
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^ for conWing *e flow of «u«o materials through tt-e perfa^^ 
Wbulars a, a funotton of tt,e mon«ored operating ,ea,peratu,«s, 
pressures, and flow rates. 

, A system for extracting materials from a producing subterranean zone in a 
v^ellbore at least a portion of the wellbore inoluding a oasing, compns,ng; 
mell for pos«ioning one or more solU. tubulars within the wellbore 
Tars for posing one or more perforated tubulars -n «« weabore. 

«,e perforated tubular, traversing the produoir^ subterranean zone, 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluididy coupling the solid tubulars with the casing; 
.eans for fluidic, coupling the perforated tubulars with '^^^J^^^ 
„eans for fluWy isolating the producing subterranean zone from at least 

one other subterranean zone -«ithin the wellbore; 
,„eans for fluididy coupling at least one of the perforated tubulars w.th the 

producing subterranean zone; 
„eansformonitoringtheoperatingtemperatu,es.pressures,andflowrates 

within one or more ofthe perforated tubulars; and 
^ans for controlling the flow of fluidio matenals through the perto«^ 
n,bulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each sol« tubular member 

including one or more extemal seals; 
one or more perforated tubular members each including radial 
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passages coupled to the solid tubular members; and 
one or more solid tubular liners coupled to the interior surfaces of one 
or more of the perforated tubular members for sealing at least 
some of the radial passages of the perforated tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subten^anean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing 
the second subten^anean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

^ fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 



radially expanding and plastically defomning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 



8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore. the perforated tubulars traversing 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subtenanean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
positioning one or more solid tubular liners within the interior of one or more 

of the perforated tubulars; and 
radially expanding and plastically defomiing the solid tubular liners within the 

Interior of one or more of the perforated tubulars to fluidicly seal at 

least some of the radial passages of the perforated tubulars. 

9. A system for isolating a first subten^nean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the 
solid tubulars traversing the first subten^nean zone; 
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means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the second subterranean zone^ 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subten-anean zone 

to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more solid tubular liners within the interior of 

one or more of the perforated tubulars; and 
means for radially expanding and plastically deforming the solid tubular 

liners within the interior of one or more of the perforated tubulars to 

fluidicly seal at least some of the radial passages of the perforated 

tubulars. 

10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

... / 

means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 



one or more of the perforated tubulars; and 

^- « onH niasticallv deforming the solid tubular 
means for radially expanding and plastically ^ ^^,^,3,3^, 
liners within the interior of one or more of the perforated 
riLy sea. at least some of the radial passages of the pejorated 



tubulars. 



11 An apparatus, comprising: 

including one or more external seals, 
one el ™/pe.o^ ^n,.e.s eacH ,nc,u.„, «d«. 

passages coupled to *e solid tubular members, and 

the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly. 

^ 4^r^m a ciecond subterranean 
12. Amethodofiso.atingafirstsub.erraneanzonefromasecond 

zone in a wellbore, comprising: „e|ibore the solid tubulars 

positioning one or more solid Wbulars vrttrm the wellbore. th 
traversing the first subterranean zone. 

the second subterranean zone; 
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radially expanding at least one of the solid tubulars and perfomted luWars 

within the welibore; 
fluidicly coupang the perforated tubulars and the primary solid tubulars; 
preveming the passage of fluids from the first subterranean zone to the 

second subterranean zone within the welibore external to the pnmary 

soM tubulars and perforated tubulars; 
sealing off an annular region within at least one of the perforated tubulars; 

and 

injectingahardenablefluidlcsealing material intothe sealed annularregions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 

13 A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the welibore including a casing, comprising; 

positioning one or more solid tubulars within the welibore; 

positioning one or more perforated tubulars each including one or more 
radialpassages within thewellbore.theperforatedtubularstravers.ng 

the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the welibore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the welibore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subtenranean zone; 
sealing off an annular region within at least one of the perforated tubulars; 

and 
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injecting a hardenable fluidic sealing material into the sealed annular regions 
of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulars. 



1 4. A system for isolating a first subterranean zone from a second subten-anean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subten-anean zone; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subten-anean zone 

to the second subten-aneari zone within the wellbore extemal to the 

primary solid tubulars and perforated tubulars; 
means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

15. A system for extracting materials from a producing subten-anean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 



means forpositioning one ormore perforated tubularseach including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing: 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subterranean zone; 
means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 

An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subten-anean formation, comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 
members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomied within 
the wellbore; and 
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wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the subterranean fomriation. 

17. The apparatus of daim 1 6, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean formation compress 
the subterranean formation. 

1 8. A method of isolating a first subten^nean zone from a second subteranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the second subterranean zone; 
fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subten-anean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars. 

19. The method of claim 18. wherein the perforated tubulars that are radially 
expanded into Intimate contact with the second subteranean zone compress the 
second subterranean zone. 

20. The method of claim 18. further comprising vibrating the second 
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subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

21. The method of claim 18, further comprising vibrating the second 
subten^anean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

22. The method of claim 1 8. further comprising applying an impulsive* load to the 
perforated tubulars that are radially expanded into intimate contact with the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

23. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars within the weilbore; 

positioning one or more perforated tubulars within the weilbore each 

including one or more radial passages, the perforated tubulars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the weilbore; 
radially expanding at least one of the perforated tubulars into intimate 

contact with the producing subterranean zone; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the weilbore; and 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 



,4 T.e .nemod of Cairn 23. wherein the perforated ,ubu.rs a-e^^i^ 
ianded.n.oint^a.econtaCwi«,.heprcdudngeub.erraneanzonecoa,p-BSO«,e 

producing subterranean zone. 

,5 The me«,od of claim 23, further comprising vibraUng the producing 
Lrrreanone .0 increase .e ra. of recove. of hydrocarbons from the 
producing subtenanean zone. 

^ ,hnd of claim 23 further comprising vibrating thep«)ducing 
f.Jn:a:::rtoineradi3lpas.geso,.epe,f..^^ 

Zaed «o .n«mate contact^hthe pr«lucing subterranean .one. 

Wmethodofc.alm23,furthercompr.ingapplyinganimpu,si^U,a^^^ 

Lrated tubuia. that are rad.l. --^^j:^: ^^1"- 
producing subterranean zone to increasetherateof recovery Of hy 

the producing subterranean zone. 

,S AsystemforisoiaMngaflrstsubterraneanzcnefromasecondsubterranean 
""^ t::rporrone or more so,, tubulars .th. the ^ 

rneans for positioning one or more perforated tubul 

each including one or more radial passages, the perforated 

traversing the second subterranean zone; .„,rf„„ted 
„«ansforradia.,yexpand.ngatleas.oneofthesolK.tubularsandperforated 

tubulars within the wellbore; ^ . in*n 

,^ans for radially expanding a. .a^ one of the perforated tubu.rs rnto 
intimate contact with the second subterranean zone; 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 

and 

means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the welibore external to the 
solid tubulars and perforated tubulars. 

29 The system of claim 28. wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the second subterranean 
zone comprises means for compressing the second subterranean zone. 

30 The system of claim 28. further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subtenanean zone. 

31 The system of claim 28. further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone. 

32 The system of claim 28. further, comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the sec9nd subterranean zone to increase the rate of recovery of hydrocarbons 
from the second subterranean zone. 

33. A system for extracting materials from a producing subterranean zone in a 
welibore. at least a portion of the welibore including a casing, comprising; 
means for positioning one or more solid tubulars within the welibore; 
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^HS tor posting one or more perforated tubula. w«hin .he we,,l»re 

each including one or .ore radiai openings, .he perforated .>*u.ars 

traversing tt.e produdhg suMenranean zone;, 
^ans for radiaiiy expanding a. ieast one of me soi. tubuia. and .he 

perforated tubulais within the wellboie; 
„,eans for radiaiiy expanding at feast or« of *e perfora.ed .ubuiars ,n.o 

inttmate con.act witt. the producing subtenanean zone; 
,„eans for fluidicly coupling the solid tubulars with the casing; 

for«uid., coupllngthepe,forated.bularsw«h.eso«d.^^^^^^ 

^ans for fluidicly isolating the prPducing subtenanean zone from at least 
one other sub.enanean zone wi.hin the wellbore; and 

„«ans for ftuWicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

The system of claim 33. wheiein the means for radially expanding at leas. 
eoftZ Ced.ubu.a. ..in«mateconUctw«hthep.du.„gs— ^ 

ZcompHses means for compressing the pmducing subtenanean zone. 

35 Thesystemofclaim33.further.comprisir^meansforv*rating*ep2-j^^ 
Lnlneah zone to increase the rate o, recovery hydrocarbons from the 
producing subterranean zone. 

36 •n«systemofclaim33.fudhercomprisingmeansforvibrati.g.hepr2°"9 
rubtereanzone.oc.ean*e radial passagesofmeperfcratedtubularsh^^^ 
Ltrexpanded into intimate contact wHh the produdng subtenanean zone. 

37 The system of claim 33. fur*er comprising means for app^ing an impulsive 
Jad.o";irfora.ed.ubu.rs.ha.are.dia,Vexpandedinteln«ma.econ.ctw.h 
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the producing subterranean zone to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

ft 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and includes a perforated wellbore casing, 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members coupled to the solid tubular 

members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fornied by a radial expansion process performed within 
the wellbore; and 

wherein at least one of the perforated tubular members are radially 
expanded into intimate contact with the perforated wellbore casing. 

39. The apparatus of claim 38. wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean fomnation. 

40 A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subten-anean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subten^nean zone; 
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^ one o. .0. Pe..^ - ^ ^ ^ 

including one or more radiai passages, ine h 
traversing the second subterranean zone; ^ 

.ubu.a.wi*in *ewe«bore. ^^^^ 

radially expanding at least one of the penora 
contact with the perforated casing; 

tubulars and perforated tubulars. 

The n-ethod of Cin. 40. wherein the perforated tuhulars ^ a. .dia«v 
eianded in.> intin,Me contact with the perforated cas,ng compr^ the secon 
subterranean zone. 

,2 The n,e«,od of claim 40. further comprising vibrating the secona 

42. The meth ^ hydrocarbons from the 
subterranean zone to increase ine lo 

second subterranean zone. , 

,.hod Of claim 40. further compnsing vibrating the second 

43. The method of claim w. ^«„„«forated tubulars that are 
subterranean zone to dean the radial passages ''^J^°^ 

radially expanded into inSmate contact wfth the perforated casing. 

44 Theme,hodof.aH.40.furfhercompr.ingappMn.animp.^U»^^ 

-i:=i:r«::^=:^^^^^^^ 

subten-anean zone. 



45 A method of extracting materials from a producing subterranean zone m a 
wellbore. at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, cQmprising: 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated, tubulars 
traversing the producing subten^nean zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
radially expanding at least one of the perforated tubulars' into intimate 
contact with the perforated casing; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone- 

46 The method of claim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 
subterranean zone. 

47 The method of claim 45, further comprising vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons frona the 
producing subterranean zone. 

48 The method of claim 45, further comprising vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 



radially expanded into intimate oontaot«ith the perforated casing. 

49 Themeti,odofclaim45,further«,mprisi^app.yinaanimpufeK,eloadtoH,e 
perforated h^buia^ that a« radial^ expanded into intimate contact ^e 
'pll^rated tubula. to inc^ase the rate of .ecovery of hydroca*ons from the 
producing subterranean zone. 

50 Asystemforisoiatingafirstsubterraneanzonefromasecond su~n 

L in a weiibore that includes a perforated casing that traverses the ^cond 

subterranean zone, comprising: 

means for posiHoning one or more solid tubulars within the weiibore, ^ 

solid tubulars traversing the first subterranean zone; 
means for posMoning one or more perforated tubulars within the we^^bore 
each including one or more radial passages, th* perforated tubulars 
traversing the second sbbtenanean zone: 
meansforradiallyexpandingatleastoneofthesolidtubularsand perforated 

tubulars within the wellbore; 
„eans for radially expandi,^ a. least one of the perforated tubulars ,nto 

intimate contact with the perforated casing; 
means for fluidteiy coupling the perforated tubulars and the solid tubulars. 

meanst preventing passage of fluids from the Hrst subtenanean zo^e 
to L second subterranean zone within the weiibore external to ^ 
solid tubulars and perforated tubulars. 

51 The system of daim 50. wherein the means for radially expanding a. least 
one ofTeTerfora^ .u-lars InU. in«mate contact with the perforated casing 
comprises means for compressing the second subterranean zone. 



52. The system of claim 50. further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of .hydrocarbons from the 
second subten'anean zone. 

53. The system of claim 50. further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 

54. The system of claim 50. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
second subten'anean zone. 

55. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing and a perforated 
casing that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the wellbore 

each including one or more radial openings, the perforated tubulars 

traversing the producing subten'anean zone; 
riieans for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for radially expanding at least one of the perforated tubulars into 

intimate contact with the perforated casing; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 
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one other subterranean zone within the wellbore; and 
means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

66. The system of claim 55, wherein the means for radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing 
comprises means for compressing the producing subterranean zone. 

57. The system of claim 55. further comprising means for vibrating the producing 
subten-anean zone to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

58. The system of claim 55. further comprising means for vibrating the producing 
subteranean zone to clean the radial passages of the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing. 

59. The system of claim 65, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with 
the perforated casing to increase the rate of recovery of hydrocarbons from the 
producing subterranean zone. 

60. Ah apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more perforated tubular liners each including one or more 
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radial passages coupled to the Interior surfaces of one or more 
of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; . 
wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within 
the wellbore; and 

wherein the perforated tubular liners are fomied by a radial expansion 
process performed within the wellbore. 

61 . A method of isolating a first subterranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore. the perforated tubulars traversing 

the second subterranean zone; 
radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subten-anean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 



62 A method of extraoang materials fron, a producing subterranean zone ma 

lo^least a port^n ot the weiibore in.^.g a casing, 

,„oneormo.s.d^-^^^^^ „ _ 

^""irp^s::::!— 

the producing subterranean zone; 

the proa , the solid tubulars and the perforated 

radially expanding at least one of the soiw iud 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing: 
rdic;couplingtheper.oratedtubu,ars.ththe^^^^^^^^^^^^ 

fluidicly isolating the producing subterranean zone from at 

ciihterranean zone within the wellbore; 
,^^ZZ^ .east one . the pejorated tut..ars .t. the produang 

Jntheintertorotoneormoreofthe^^^^ 
e3 .systemtoriso,a«ngar,rstsu;ter,anean»ne.omaseccndsu«erranean 

'"::rpi::ror.e or more so,. ...ars *.n «,e we„t>0.. the 

traversing the second, subterranean zone. 
^ansr:aUe.panaingat^onectt.esorK.tu.u.a.sandpe,tora.ed 

tubulars within the wellbore: 
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means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 
to the second subterranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
meansfor positioning one or more perforated tubularliners within the interior 

of one or more of the perforated tubulars; and 
means for radiallyexpanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

64 A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars 
traversing the producing subterranean zone; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars Wrth the 

producing subterranean zone; 
means forposMoningoneormore perforated tubular liners wmin the intenor 

of one or more of the perforated tubulars; and 
meansfor radially expanding and plastically deforming the perforated tubular 
liners «ithin the interior of one or more of the perforated tubulars. 
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65. An apparatus, cdrfiprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
wo or more perforated tubular members each including radial 

passages coupled to the solid tubular members; and 
one or more one^y valves for controllably fluldicly coupling the 
perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; , , . ^ , , 

therein a. least one of the solid tubular members and the perforated ub^a^ 

members are fom,ed by a radial expansion process performed withm 
the wellbore. 

66 A memod of feolaflng a fl-st subten^nean zone from a second subtenanean 

zone having a plumMy of producing zones in a wellbore, comprising; 

posLingoneor more solid tubu.arswi.hin the we,lbore..he solid tubulars 

traveising the firet subterranean zone; 
positioning two or more perforated tubulars each including one or more 
Jalpassageswithinthewel.bore,thepe,foratedtubulars.raver.,n8 

the second subterranean zone; ^ . u • 

^dia«y expanding at least one of the soIkI tubulars and perforated tubulars 

Within the wellbore; ^ i • 

fluididy coupHng the perforated tubulars and the primaiy solid ^buU... 
preventing the passage of fluids from the first subterranean zone to the 

Jonds«bten,neanzonewithinthewellboreex.ernalto.hepnma,y 

solid tubulars and perforated tubulars; and 
prevenSngfluKis f«.m passing from one of the producing 

been depleted to one of the producing zones that has been depleted. 
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67, A method of extracting materials from a wellbore having a plurality of 
producing subterranean zones, at least a portion of the wellbore including a casing, 
comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning two or more perforated tubulars each including one or more 

radial passages within the wellbore, the perforated tubulars traversing 

the producing subterranean zones; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zone from at least one other 

subterranean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 
preventing fluids from passing from one of the producing zones that has not 

been depleted to one of the producing zones that has been depleted. 

68. A systeni for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the 

solid tubulars traversing the first subterranean zone; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars 

traversing the second subterranean zone; 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 



means for fluidicly coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone 

to the second subteranean zone within the wellbore external to the 

primary solid tubulars and perforated tubulars; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 
means for preventing fluids from passing from one of the producing zones 

that has not been depleted to one of the producing zones that has 

been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars 

traversing the producing subterranean zones; 
means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subten-anean zone from at least 

one other subterranean zone within the wellbore; 
means for fluidicly coupling at least one of the perforated tubulars with the 

producing subten-anean zone; 
means for positioning one or more perforated tubular liners within the interior 

of one or more of the perforated tubulars; and 



means for preventing fluids from passing from one of the producing zones 
that has not been depleted to one of the producing zones that has 
been depleted. 

70. An apparatus for extracting geothermal energy from a subterranean 
fomiation containing a source of geothermal energy, comprising: 

a zonal isolation assembly positioned within the subterranean fomaatton. 
comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each Including radial 

passages coupled to the solid tubular members: and 
one or more perforated tubular liners each including one or more 

radial passages coupled to the interior surfaces of one or more 

of the perforated tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomied by a radial expansion process performed within 
the wellbore. ^ 

71 A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothemial energy in a wellbore. comprising: 

positioning one or more solid tubuiars within the wellbore. the solid tubuiars 

traversing the first subterranean zone; 
positioning one or more perforated tubuiars each including one or more 
radial passages wrthin the wellbore. the perforated tubuiars traversing 
the second subterranean zone; 
radially expanding at least one of the solid tubuiars and perforated tubuiars 



within the wellbore; 
fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the primary 

solid tubulars and perforated tubulars; and 
positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 
radially expanding and plastically deforming the perforated tubular liners 

within the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subten-anean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more 

radial passages within the wellbore. the perforated tubulars traversing 

the subterranean geothermal zone; 
radially expanding at least one of the solid tubulars and the perforated 

tubulars within the wellbore; 
fluidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulare with the solid tubulars; 
fluidicly isolating the subten-anean geothermal zone from at least one other 

subten-anean zone within the wellbore; and 
fluidicly coupling at least one of the perforated tubulars with the 

subtenranean geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore. comprising: 
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means for positioning one or more solid tubulars within the wellbore. the 
solid tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the second geothemial subterranean zone; 

means for radiially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and the solid tubulars; 
and 

means for preventing the passage of fluids from the first subten^anean zone 
to the second geothermal subtenanean zone within the wellbore 
external to the primary solid tubulars and perforated tubulars. 

74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a wellbore. at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothermal zone; 

i • • ■ 

means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidiciy coupling the solid tubulars with the casing; 
means for fluidiciy coupling the perforated tubulars with the solid tubulars; 
means for fluidiciy isolating the subterranean geothermal zone from at least 

one other subterranean zone within the wellbore; and 
means for fluidiciy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 
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75. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member 

including one or more external seals; 
one or more perforated tubular members each including one or more 
radial passages coupled to the solid tubular members; and 
a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members arefonned by a radial expansion process perfonned within 
the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular 
members within the wellbore. 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subtenranean zone; 
positioning one or more perforated tubulars within the wellbore each 

including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; 
radially expanding at least one of the primary solid tubulars and perforated 

tubulars within the wellbore; 
fiuidicly coupling the perforated tubulars and the solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the 

second subterranean zone within the wellbore external to the solid 

tubulars and perforated tubulars; and 



cleaning materials from the radial passages of at least one of the perforated 
tubuiars by further radial expansion of the perforated tubuiars within 
the wellbore. . I 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising: 
positioning one or more solid tubuiars within the wellbore; 
positioning one or more perforated tubuiars within the wellbore each 

including one or more radial passages, the perforated tubuiars 

traversing the producing subterranean zone; 
radially expanding at least one of the solid tubuiars and the perforated 

tubuiars within the wellbore; 
fluidicly coupling the solid tubuiars with the casing; 
fluldicly coupling the perforated tubuiars with the solid tubuiars; 
fluidicly isolating the producing subterranean zone from at least one other 

subten^nean zone within the wellbore; 
fluidicly coupling at least one of the perforated tubuiars with the producing 

subterranean zone; 
monitoring the operating temperatures, pressures, and flow rates within one 

or more of the perforated tubuiars; and 
cleaning materials from the radial passages of at least one of the perforated 

tubuiars by further radial expansion of the perforated tubuiars within 

the wellbore. 

78. A system for Isolating a first subtenranean zone from a second subterranean 

zone in a wellbore, comprising: 

means for positioning one or more solid tubuiars within the wellbore. the 
solid tubuiars traversing the first subtenranean zone; 
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means for posiUoning one or more perforated tubulars within the welll^re 

each including one or more radial passages, the perforated tubulars 

traversing the second subterranean zone; . 
means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 
means for fluidicly coupling the perforated tubulars and the solid tubulars: 
means for preventing the passage of fluids from the first subterranean zone 

to the second subterranean zone within the wellbore external to the 

solid tubulars and perforated tubulars; and 
means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated 

tubulars within the wellbore. 

79 A system for extracting materials frorr, a producing subterranean zone in a 
weBbore at least a portion of the wellbore including a casing, compnsing; 
means for positioning one or mofe solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars within the w*ore 
each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone; 
„,eans for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 
means for fluidicly coupling the solid tubulars with the casing; 
means forfluidicly coupling the perforated tubulars with the solid tubulars: 
means for fluidicly isolating the producing subterranean zone from at least 

one other subtenanean zone within the wellbore; 
means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
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means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated 
tubulars within the wellbore. 
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